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Foreword 



This handbook is a reference guide for board-level microcomputers, memories, 
interfaces, and peripheral options that can be installed on the Q-bus. The book 
is divided into ten parts (listed below) and three appendixes. 

■ Rut I: Introduction 

■ Rut II: Microcomputers 

■ Rut HI: Memories 

■ Rut IV: Multifunction Modules 

■ Rut V: Asynchronous Communications Interfaces 

■ Rut VI: Synchronous Communications Interfaces 
" Rut VII: Analog Interfaces 

■ Rart VTH: Parallel Interfaces 

■ Rut IX: ftripheral Interfaces 

■ Rut X: Backplanes, Enclosures, and Expansion Cables 



Within Ruts II through EX each module is discussed separately in an individual 
chapter. Following a brief description of the module, each chapter includes 
specification, configuration, and (where appropriate) cabling and cabinet kit 
information. The appendixes provide related information on configuration of a 
Q-bus system, on modules that are no longer marketed, and on chip kits. 

For more information on configuring Q-bus systems including summary charts 
on all Q-bus module products and configuration rules, refer to the Microcom- 
puter Products Configuration Guide (order number EB-273 18-68). 
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Chapter 1 ■ The Q-bus and Q-bus Modules 



■ The Q-bus 

System components, including the processor, memory, and peripherals, are 
interconnected and communicate with each other via the Q-bus. The form of 
communication is the same for all devices on the bus; instructions that commu- 
nicate with memory can communicate with peripheral devices. Each device, 
including memory locations and peripheral device registers, is assigned an indi- 
vidual byte or word address on the bus. 

Master/Slave Relationship 

Communication between devices on the bus is asynchronous. A master/slave 
relationship exists throughout each bus transaction. At any time, there is one 
device that has control of the bus. This controlling device is known as the bus 
master. The master device controls the bus while communicating with another 
device, known as the slave. The bus master (typically the processor or a direct 
memory access [DMA] device) initiates a bus transaction. The slave device 
responds by acknowledging the transaction in progress and by receiving data 
from, or transmitting data to, the bus master. Q-bus control signals transmitted 
or received by the bus master or slave device must complete the sequence 
according to bus protocol. Table 1-1 lists signals. 

The processor controls bus arbitration, deteirnining which device becomes bus 
master at any given time. A typical example of this relationship is the processor, 
as master, fetching an instruction from memory, which is always a slave. Com- 
munication on the Q-bus is interlocked so that for certain control signals issued 
by the master device, there must be a response from the slave in order to com- 
plete the transfer. It is this master/slave signal protocol that makes the Q-bus 
asynchronous. The asynchronous operation precludes the need for synchro- 
nizing with, and waiting for, clock pulses. 

Device Registers and Addresses 

The Q-bus reserves the top 4 Kwords of its address space for I/O and peripheral 
devices. This area is known as the I/O page. Digital implements some control- 
lers at fixed addresses within this space; other controller addresses "float," based 
on a particular system's configuration. 
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Peripheral device addresses within the I/O page are decoded by each device 
itself. Each peripheral includes one or more device registers, accessible under 
program control in exactly the same manner as memory locations. These regis- 
ters (generally known as control and status registers, or CSRs) contain all the 
necessary information to establish communications with the device. Additional 
data buffer registers (DBRs) are used for temporary storage of data to be trans- 
ferred into and out of the processor. 

Interrupts and Device Priority 

The interrupt capability of the Q-bus allows any I/O device to temporarily sus- 
pend (or interrupt) current program execution and divert processor operation 
to service the requesting device. Interrupts can be caused by devices connected 
to the Q-bus or by actions within the CPU itself. Those interrupts that originate 
within the CPU are called traps and are caused by programming errors, hard- 
ware errors, special instructions, or maintenance features. 

When an interrupt request is received from the bus, the processor completes 
execution of the present instruction, saves the program counter (PC) and 
processor status (PS) words on the stack and acknowledges the interrupt. The 
highest priority device requesting interrupt service responds by inputting its 
interrupt vector address to the processor. The processor uses this vector 
address as a pointer to two memory locations containing the starting address 
(PC) and processor status (PS) of the device's interrupt service routine. Program 
control is transferred to the service routine. Once the service routine has com- 
pleted execution, control is either returned to the previously interrupted pro- 
gram or transferred to the service routine of the next device requesting 
interrupt service. 

The Q-bus supports the foBowing two methods of establishing device priority: 

■ Distributed arbitration — priority levels are implemented on the hardware. 
When devices of an equal priority level request an interrupt, priority is given 
to the device electrically closest to the processor. 

■ Rjsition-defined arbitration — priority is determined solely by electrical posi- 
tion on the bus. The closer a device is to the processor, the higher its priority. 



Q-bus Addressing 

The Q-bus supports 16-, 18-, or 22 -bit addresses. However, processors and per- 
ipherals having 22 -bit addressing capabilities are completely PDP-11 software- 
and hardware-compatible within the 18-bit or 16-bit limitation. Similarly, 18-bit 
addressing devices are compatible within the 16-bit limitation. This is true 
because of the manner in which peripheral devices are addressed within a 
Q-bus system. 
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As mentioned above, all peripheral device addresses are located within the I/O 
page, regardless of the addressing mode of the bus. When the I/O page is 
addressed, the processor must assert the "bank 7 select* (BBS7) bus signal. All 
peripheral devices use this signal line during addressing rather than decoding 
the upper address bits. An asserted BBS7 signal always indicates an address in 
the I/O page, thereby enabling peripheral device addressing. 

It should be noted, however, that memories or I/O devices that are not capable 
of 22 -bit addressing can generate or decode erroneous addresses if they are 
used in systems that implement 22 -bit addressing. Such devices can be used in a 
22 -bit system only if the size of the system is restricted to the address range of 
the device. 

For more detailed information on the Q-bus, refer to the PDP-1 1 Architecture 
Handbook. 

Q-bus Signal and Pin Identification 

The Q-bus is based on the use of dual-height modules that plug into a 2-slot bus 
connector. Each slot contains 36 lines — 18 each on the component and solder 
sides of the circuit board— making a total of 72 contact pins carrying 72 individ- 
ual signals. These contact pins are identified in the following fashion: 

■ The two slots are designated A or B— matching rows A and B on the module 
(as shown in Figure 1-1). 

■ The component side of the module is designated side 1 and the solder side is 
designated side 2. 

■ The 18 pins on each side of each slot (or row) are identified using letters A 
through V (excluding G, I, O, and Q). 



An actual pin identifier has the format "slot/pin/side." For example, pin AA1 is 
the first pin of slot A, side 1 ; pin BE2 is the fifth pin of slot B, side 2 ; and pin BV1 
is the eighteenth pin of slot B, side 1. 

Table 1-1 lists the bus pins, along with the mnemonic and description of their 
associated signals. 
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SIDE 1 
COMPONENT SIDE 



SIDE 2 
SOLDER SIDE 



PIN BV1 PIN BV2 



Figure 1-1 ■ Dual-Height Module Contact Pin Identification 
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■ Q-bus Signal and Pin Identifiers 


Pin 


Mnemonic 


Description 


AA1 


BIRQ5 


Interrupt Request Priority Level 5 


AB1 


BIRQ6 


Interrupt Request Priority Level 6 


AC1 


BDAL16 


Extended address bit during addressing 
protocol; memory error data line during 
data transfer protocol 


AD1 


BDAL17 


Extended address bit during addressing 
protocol; memory error logic enable 
during data transfer protocol 



(continued on next page) 
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Q-bus Signal and Pin Identifiers (Cont.) 


Pin 


Mnemonic 


Description 


AE1 


SSPARE1 


Special Spare— not assigned or bused 




(Alternate - 


f 5B) in Digital cable or backplane assem- 



blies; available for user connection. 
Optionally, this pin can be used for + 5 
V battery ( + 5B) backup power to keep 
critical circuits alive during power fail- 
ures. A jumper is required on Q-bus 
options to open (disconnect) the + 5B 
circuit in systems that use this line as 
SSPARE1. 



AF1 


SSPARE2 


Special Spare— not assigned or bused 
in Digital cable or backplane assem- 
blies; available for user connection. In 
the highest-priority device slot, the 
processor can use this pin for a signal to 
indicate its RUN state. 


AH1 


SSMRE3 and SRUN 
(simultaneously) 


Special Spare— not assigned or bused 
in Digital cable or backplane assem- 
blies; available for user connection. An 
alternate SRUN signal can be connected 
in the highest-priority slot. 


AJ1 


GND 


Ground— System signal ground and dc 
return 


AK1 
AL1 


MSPAREA 
MSPAREB 


Maintenance Spares— normally con- 
nected together on the backplane at 
each option location (not a bused con- 
nection) 


AMI 


GND 


Ground— System signal ground and dc 
return 



(continued on next page) 
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Table 1-1 ■ Q-bus Signal and Pin Identifiers (Cont.) 
Pin Mnemonic Description 



AN1 BDMR 



API BHALT 



AR1 BREF 



Direct Memory Access (DMA) Request 
—A device asserts this signal to request 
bus mastership. The processor arbi- 
trates bus mastership between itself and 
all DMA devices on the bus. If the 
processor is not bus master (it has com- 
pleted a bus cycle and BSYNC is not 
being asserted by the processor), it 
grants bus mastership to the requesting 
device by asserting BDMGO. The device 
responds by negating BDMR and 
asserting BSACK. 

Processor Halt— When BHALT is 
asserted for at least 25 microseconds, 
the processor services the halt interrupt 
and responds by halting normal pro- 
gram execution. External interrupts are 
ignored but memory refresh interrupts 
in the LSI-1 1 are enabled if W4 on the 
M7264 and M7264-YA processor mod- 
ules is removed and DMA request/grant 
sequences are enabled. The processor 
executes the ODT microcode and the 
console device operation is invoked. 

Memory Refresh— Asserted by a DMA 
device. This signal forces all dynamic 
MOS memory units requiring bus 
refresh signals to be activated for each 
BSYNC/BDIN bus transaction. It is also 
used as a control signal for block mode 
DMA. 



Note 

The user must avoid multiple DMA data transfers (burst or "hog" 
mode) that could delay refresh operation if using DMA refresh. 
Complete refresh cycles must occur once every 1.6 milliseconds if 
required. 



(continued on next page) 
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Table 1-1 ■ Q-bus Signal and Pin Identifiers (Cont) 


Pin 


Mnemonic 


Description 


AS1 


+ 12Bor + 5B 


+ 12 Vdc or + 5 V Battery Backup 
R)wer to keep critical circuits alive dur- 
ing power failures. This signal is not 
bused to BS1 in all Digital backplanes. 
A jumper is required on all Q-bus 
options to open (disconnect) the 
backup circuit from the bus in systems 
that use this line at the alternate voltage. 


ATI 


GND 


Ground— System signal ground and dc 
return 


AU1 


PSPARE1 


Spare— not assigned; customer usage 
not recommended. Prevents damage 
when modules are inserted upside 
down. 


AVI 


+5B 


+ 5 V Battery Power — Secondary + 5 
V power connection. Battery power can 
be used with certain devices. 


BA1 


BDCOK 


dc Power OK— Power supply-generated 
signal that is asserted when there is suf- 
ficient dc voltage available to sustain 
reliable system operation. 


BB1 


BPOK 


Power OK— Asserted by the power sup- 
ply 70 milliseconds after BDCOK is 
negated when ac power drops below 
the value required to sustain power 
(approximately 75 percent of nominal). 
When BPOK is negated during proces- 
sor operation, a powerfail trap sequence 
is initiated. 


BCl 
BDl 
BEl 
BFl 


SSPARE4/BDAL18 
SSPARE5/BDAL19 
SSPARE6/BDAL20 
SSPARE7/BDAL21 


Special Spares (in 18-bit Q-bus) — Not 
assigned. Bused in 22 -bit cable and 
backplane assemblies; available for user 
connection. (Caution: These pins may 
be used as test points by Digital in some 
options.) 

Address Lines <21: 18> (in 22-bit Q- 
bus). Currendy not used during data 
transfers. 



(continued on next page) 
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Table 1-1 - 


Q-bus Signal and Pin Identifiers (Cont.) 


Pin 


Mnemonic 


Description 


BH1 


SSPARE8 


Special Spare— Not assigned or bused 
in Digital cable and backplane assem- 
blies; available for user connection. 


BJ1 


GND 


Ground— System signal ground and dc 
return 


BKl 
BLl 


MSPAREB 
MSPAREB 


Maintenance Spares— Normally con- 
nected together on the backplane at 
each option location (not a bused con- 
nection). 


BM1 


GND 


Ground— System signal ground and dc 
return 


BN1 


BSACK 


This signal is asserted by a DMA device 
in response to the processor's BDMGO 
signal, indicating that the DMA is bus 
master. 


BP1 


BIRQ7 


Interrupt Request Priority Level 7 


BR1 


BEVNT 


External Event Interrupt Request— 
When this signal is asserted, the proces- 
sor responds by entering a service rou- 
tine via vector address 100. A typical 
use of this signal is a linetime clock 
interrupt. 


BS1 


+ 12B 


+ 12 Vdc Battery Backup Power— not 
bused to AS 1 in all Digital backplanes 


BT1 


GND 


Ground— System signal ground and dc 
return 


BUI 


PSPARE2 


Spare— Not assigned; customer usage is 
not recommended. If a module is using 
- 12 V (on pin AB2) and if the module 
is accidentally inserted upside down in 
the backplane, - 12 Vdc appears on 
this pin. 


BV1 


+ 5V 


+ 5 V Power — Normal + 5 Vdc system 
power 


AA2 


+ 5V ' 


-1- 5 V Power — Normal + 5 Vdc system 
power 



(continued on next page) 
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Table 1-1 ■ Q-bus Signal and Pin Identifiers (Conk) 

Pin Mnemonic Description 

AB2 - 12V - 12 V R>wer-Optional - 12 Vdc 

power for devices requiring this voltage 

Note 

LSI- 11 modules that require negative voltages contain an inverter 
circuit (on the module) which generates the required voltages. 
Hence, — 12 V power is not required with Digital-supplied 
options. 



AC2 


GND 


Ground— System signal ground and dc 






return 


AD2 


+ 12V 


+ 12 V Rawer — 12 Vdc system power 


AE2 


BDOUT 


Data Output— When asserted, BDOUT 



implies that valid data is available on 
BDAL <0: 15 > and that an output 
transfer, from the bus master device, is 
taking place. BDOUT is deskewed with 
respect to data on the bus. The slave 
device responding to the BDOUT signal 
must assert BRPLY to complete the 
transfer. 

AF2 BRPLY Reply — BRPLY is asserted in response to 

BDIN or BDOUT and during IAK trans- 
actions. It is generated by a slave device 
to indicate that it has placed its data on 
the BDAL bus or that it has accepted 
output data from the bus. 

AH2 BDIN Data Input — Used for two types of bus 

operations. 

When asserted at the same time as 
BSYNC, BDIN signals an input transfer 
to the current bus master and requires a 
response (BRPLY). The master device 
must deskew input data from BRPLY. 

When asserted without BSYNC, BDIN 
signals an interrupt operation. 



(continued on next page) 
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Table 1-1 ■ Q-bus Signal and Pin Identifiers (Cont) 



Pin 



Mnemonic 



Description 



AJ2 



BSYNC 



Synchronize— BSYNC is asserted by the 
bus master device to indicate that it has 
placed an address on BDAL<0: 17>. 
The transfer continues until BSYNC is 
negated. 



AK2 



BWTBT 



Write/Byte— BWTBT is used in two 
ways to control a bus cycle: 

It is asserted at the leading edge of 
BSYNC to indicate that an output 
sequence (rather than an input 
sequence) is to follow. 

It is asserted during BDOUT (in a 
DATOB bus cycle) for byte addressing. 



AL2 



BIRQ4 



Interrupt Request Priority Level 4— A 
level 4 device asserts this signal when its 
interrupt enable and interrupt request 
flip-flops are set. If PS<7> is 0, the 
processor acknowledges the request by 
asserting BDIN and BIAKO. 



AM2 
AN2 



BIAKI 
BIAKO 



Interrupt Acknowledge— In accor- 
dance with interrupt protocol, the 
processor asserts BIAKO to acknowl- 
edge receipt of an interrupt. The bus 
transmits this to BIAKI of the device 
electrically closest to the processor. This 
device accepts the interrupt acknowl- 
edge under two conditions: 

( 1 ) The device requested the bus by 
asserting BIRQx, and (2) the device has 
the highest-priority interrupt request on 
the bus at that time. 

If these conditions are not met, the 
device asserts BIAKO to the next device 
on the bus. This process continues in a 
daisychain fashion until the device with 
the highest interrupt priority receives 
the interrupt acknowledge signal. 



(continued on next page) 
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Table 1-1 ■ Q-bus Signal and Pin Identifiers (Cont) 
Pin Mnemonic Description 

AP2 BBS7 Bank 7 Select— The bus master asserts 

this signal to reference the I/O page 
(including that portion of the I/O page 
reserved for nonexistent memory). The 
address in BDAL <0: 12> is the address 
within the I/O page. 

AR2 BDMGI Direct Memory Access Grant — The 

AS2 BDMGO bus arbitrator asserts this signal to grant 

bus mastership to a requesting device, 
according to bus mastership protocol. 
The signal is passed from the arbitrator 
(as BDMGO), through the bus, to 
BDMGI of the device electrically closest 
to the processor. This device accepts the 
grant only if it requested the bus by 
asserting BDMR. If not, the device 
passes the grant to the next device on 
the bus. The process continues until the 
requesting device acknowledges the 
grant. 

AT2 BINIT Initiate— This signal is used for system 

reset. When BINIT is asserted, all 
devices on the bus are required to 
return to a known, initial state (i.e., all 
registers and logic are set to zero). Any 
exceptions should be completely docu- 
mented in programming and engineer- 
ing specifications for the device. 



AU2 


BDALO 


Data/ Address Lines— These two lines 


AV2 


BDAL1 


are part of the 16-line data/address bus 






over which address and data informa- 






tion are passed. (See BDAL2 through 






BDAL 15.) 


BA2 


+ 5V 


+ 5 V Rawer— Normal + 5 Vdc system 






power 


BB2 


-12V 


- 12 V Ibwer- Optional - 12 Vdc 






power for devices requiring this voltage. 



(continued on next page) 
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TaMe 1-1 ■ 


^"[JU9 iJIgllSU 8U1U X 111 J.UC11UX1C19 \V*AJ11U/ 


Pin 

IT 111 






BC2 


GND 


In. | j i 1 

Cjround— System signal ground and dc 






return 


BD2 


+ 12V 


+ 12 V Ibwer— 12 Vdc system power 


BE2 


BDAL2 


Data/ Address Lines — These 14 lines 


BF2 


BDAL3 


are part of the 16-line data/address bus 


BH2 


BDAL4 


over which address and data informa- 


BJ2 


BDAL5 


tion are passed. Address information is 


BK2 


BDAI 6 


firct nlflppH on trip niiQ nv trip nii« 

JLllOl UltlvvVJ \Jl 1 LI 1\- kJ LIO l_7 V Lilt UU3 


BL2 


BDAL7 


msiQtpr opvirp Trip cjimp Hue linpc arp 

IlJOdLtl U^VILV. lilt OC1I1H, L/U3 liilLo CUC 


BM2 


BDAL8 


tnpn nspn for trip actual data tfarKrpt" 


BN2 


BDAL9 




BP2 


BDAL10 




BR2 


BDALll 




BS2 


BDAL12 




BT2 


BDAL13 




BU2 


BDAL14 




BV2 


BDAL15 





Note 

All of the above signals are asserted LOW, with the exception of 
BDCOK and BPOK that are asserted HIGH. 
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■ Specifications 

Individual module specifications are included in each module chapter. These 
specifications include (at least) the following characteristics: 

■ Identification 

The module identification is the number assigned to each module. This num- 
ber is printed on the module handle and can be used as a quick reference to 
determine what specific options are installed in a given system. 

■ Size 

Q-bus-compatible modules are standardized as either dual- or quad-height 
modules. The standard dimensions for each size module (shown in Figure 
1-2) are as follows: 

Dual: 13.2 cm (52 in) high 
22.8 cm (8.9 in) long 
127 cm (0.5 in) thick 

Quad: 26.5 cm ( 10.5 in) high 
22.8 cm (8.9 in) long 
1.27 cm (0.5 in) thick 

■ Fbwer Requirements 

The power requirements specify the power used by the option when con- 
nected to the Q-bus backplane. These requirements are used to determine 
the total power supply loading within a single system. 

■ Bus Loads 

The bus loads for ac and dc loading are provided so that the user can calculate 
the total loading for the system. The dc load is a measure of the leakage cur- 
rent a module's bus signal lines draw when high (undriven). One dc load is 
nominally 2 10 fiA. The ac load is a measure of the capacitance a module adds 
to the bus signal lines. One ac load is 9.35 pF. 
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Most Q-bus modules are designed to operate within the environmental 
specifications listed in Table 1-2. Any module characteristics that do not 
meer or that exceed this ret of specifications are listed in the individual mod- 
ule chapters. 

Table 1-2 ■ Q-bus Environmental Specifications 

Temperature 

Storage -40°C to 66°C (-40°F to 150°F) 

Operating 5°C to 60°C (41°F to 140°F) 

Note 



The module must be brought into the operating environment and 
be allowed to stabilize at the operating temperature for a mini- 
mum of 5 minutes before operating. 



Relative Humidity 




Storage 


10% to 90%, noncondensing 


Operating 


10% to 90%, noncondensing 


Wet bulb temperature 


28°C (82°F) maximum 


Dew point 


2°C (36°F) minimum 


Altitude 




Storage 


Up to 15 km (50,000 ft) 


Operating 


Up to 15 km (50,000 ft) 




(90 mm mercury minimum) 




Note 


Lower the maximum operating temperature by one Celsius degree 


(1.8 Fahrenheit degrees) 


for each 305 m (1,000 ft) of altitude 


above 2.4 km (8,000 ft). 




Air Quality 


Air must be noncaustic. 


(continued on next page) 
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Table 1-2 ■ Q-bus Environmental Specifications (Cont) 



Airflow (operating) 



There must be enough airflow to limit 
the input to output temperature rise 
across the module to five Celsius 
degrees (nine Fahrenheit degrees) 
when the input temperature is 60°C 
(140°F). 

For operation below 55°C ( 13 1°F), 
there must be enough airflow to limit 
the input to output temperature rise 
across the module to 10 Celsius 
degrees (18 Fahrenheit degrees) 
maximum. 



Note 

These are design limits. Lower temperature limits will help 
increase the life of the module. 



Cabling and Cabinet Kits 

Digital has implemented a design for shielding cabinets and cabling to reduce 
the potential of electromagnetic interference from computer devices. This new 
system is made up of three parts: 

■ A shielded CPU enclosure and an internal cable that originates at the option 
module or controller. 

■ A shielded I/O connection panel that joins the internal and external cables 
and provides the transition between option modules and externally con- 
nected devices. 

■ An external cable that attaches to the peripherals. 



The I/O connection panel completes the shielding envelope and provides the 
filtering necessary to contain potential radio frequency interference within the 
cabinet. All cables entering or exiting the cabinet must do so via the I/O connec- 
tion panel. (See Figure 1-3.) 

Where appropriate, each module chapter contains information concerning 
available cabinet kits and external cables for use with the module. 
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SHIELDED CABINET AND CABLING 



SHIELDED CPU 




Figure 1-3 ■ Cabling and Cabinet Kits 
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Chapter 2 ■ Introduction to Microcomputers 



The Digital Q-bus microcomputer family consists of a set of compatible proces- 
sors that use a common architecture and a common instruction set. These 
processors are connected to the Q-bus backplane as a subsystem that executes 
programs and arbitrates usage of the Q-bus for peripherals. 

Note 

The KXT1 1-CA is unique among the processors listed here. While 
it implements the Q-bus specifications as a bus slave, it is incapa- 
ble of arbitrating the bus. As a DMA device, however, it can 
become bus master to transfer data when the arbiter grants the 
bus. In this mode it serves as an intelligent peripheral or as an I/O 
processor module (IOP). It can also be used as a single-board com- 
puter (SBC) in a stand-alone fashion. 

Features common to all Q-bus microcomputers include the following: 

■ The PDP-11 instruction set, providing powerful and convenient 
programming. 

■ Direct addressing of 16-bit words or 8-bit bytes, providing flexibility in defin- 
ing data structures. 

■ Twelve addressing modes for specifying operands, permitting absolute, 
deferred, autoincrement, autodecrement, and index register references. 

■ Six general purpose and two special purpose internal registers for use as accu- 
mulators and for operand addressing, providing flexible programming 
techniques. 

■ Stack processing, providing convenient handling of structured data, subrou- 
tines, and interrupts. 

■ Byte-oriented instructions, permitting efficient processing of 8-bit characters 
without the need to rotate, swap, or mask. 

■ Q-bus interface, allowing communication with all Q-bus compatible 
products. 

■ Direct memory access (DMA), allowing peripherals to access memory with- 
out interrupting processor operation. 
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■ Vectored interrupts, providing fast interrupt response without device polling. 

■ Fbwerfail/autorestart hardware that detects and protects against ac power 
fluctuations. 

■ Compact, modular component design, providing versatile packaging and 
allowing systems to be configured and upgraded easily. 

■ Asynchronous bus operation, allowing processor and system components 
(memory and peripherals) to run at their highest possible speeds. 



Additional features available on selected Q-bus microcomputers include the 
following: 

■ ODT console emulator, providing ease of debugging. 

■ Recognition of memory parity errors during every data-in bus cycle providing 
overall system integrity. 

■ The extended integer instruction set (EIS) and the floating-point instruction 
set (FP1 1 on processors such as the KDJ1 1-A or the KDF1 1 with KEF11), pro- 
viding fixed and floating-point hardware arithmetic. 

■ Multilevel interrupt bus structure, allowing the priority of bus operation for 
each level to be conveniendy determined by their physical locations on the 
bus. 

■ Extended addressing to support more users per system and provide 
increased system performance. 

■ Memory management, allowing relocation and protection needed in mul- 
titask environments. 

■ Built-in expansion capability, eliminating the need for an expander box. 

■ Line-frequency clock, providing the system with timing information at fixed 
intervals. 

■ Fbwerup self-test diagnostics to provide assurance of proper module 
operation. 



See the PDP-11 Architecture Handbook for a detailed discussion of these and 
other features. 

There are five board-level Q-bus microcomputers. Table 2-1 summarizes the 
features of each of these processors. 





Table 2-1 


■ Board-Level Microcomputer Summary/Comparison Chart 






LSI- 11/23 


LSI- 11/23 + 


LSM1/73 


FALCON + 


I/O PROC 




KDF11-AA 


KDF11-BA 


KDJ11-AA 


KXT11-AB 


KXT11-CA 


Q-bus addressing 


22-bit 


22-bit 


22-bit 


16-bit 


22-bit 


Memory capacity 


4 Mbytes 


4 Mbytes 


4 Mbytes 


64 Kbytes 


64 Kbytes 


Memory management 


yes 


yes 


yes 


no 


no 


Q-bus interrupts 


4-level 


4-level 


4-level 


1 -level 


not applicable 


FIS instruction set 


no 


no 


no 


no 


no 


FPU instruction set 


optional 


optional 


yes 


no 


no 


EIS instructions 


yes 


yes 


yes 


no 


no 


Memory parity check 


yes 


yes 


yes 


no 


no 


Line-frequency clock 


no 


yes 


no 


yes 


yes 


Self-test diagnostics 


no 


yes 


no 


no 


yes 


Expansion capability 


yes 


yes 


yes 


yes 


no 


Onboard serial I/O 


no 


2 ports 


no 


2 ports 


3 ports 


Onboard parallel I/O 


no 


no 


no 


24-line 


20-line 


Onboard memory 


no 


no 


no 


yes 


yes 


Onboard cache 


no 


no 


yes 


no 


no 


ODT microcode 


yes 


yes 


yes 


no 


no 


ODT firmware 


no 


no 


no 


yes 


yes 



Chapter 3 ■ KDF11-AA LSI-11/23 Microcomputer 



The LSI-11/23 microcomputer (KDF1 1-AA) is capable of addressing up to four 
megabytes of main memory. It offers memory management (the KTF1 1-AA), a 
microcoded FPU floating-point instruction set (the KEF 1 1-AA), and a floating- 
point accelerator module (the FPF1 1) as options. The KEF1 1-AA and the FPF1 1 
options are mutually exclusive; only one can be installed at a time. Table 3-1 lists 
the available LSI-11/23 configurations. 



Table 3-1 ■ LSI-11/23 Configurations 


Model Number 


Description 


KDF11-AC 


LSI-11/23 CPU without memory management, one dual 




module 


KDF11-AA 


LSI-11/23 CPU with memory management, one dual mod- 




ule; includes KDF11-AC, KTF11-AA 


KDF11-HK 


LSI-11/23 CPU, 256-Kbyte RAM, five dual modules; 




includes KDF11-AA, (4) MSV11-DD 


KDF11-LK 


LSI-11/23 CPU, 256-Kbyte parity memory, two dual mod- 




ules; includes KDF11-AA, MSV11-LK 


KEF 1 1-AA 


Floating-point option for KDF1 1-AA, one 40-pin package 


KTF11-AA 


Memory management option for LSI-11/23 CPU, one 




40-pin package 


Specifications 


Identification 


M8186 


Size 


Dual 


Power Requirements + 5 V ± 5 % , 2 .0 A (typical) 




3.2 A (maximum) 




+ 12 V ± 5%, 0.2 A (typical) 




0.6 A (maximum) 


Bus Loads 




ac 


2.0 


dc 


1.0 
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Performance* 


W>rst Case 


55.7 microseconds (for infrequently 




used instructions); 10.8 microseconds 




(for more frequently used group) 


Typical 


6.0 microseconds 


Interrupt Service Time 


8.2 microseconds 


DMA Latency 


3.49 microseconds (worst case) 



*Timing (Based on 300-nanosecond CPU microcycle time) 

Interrupt Latency (based on MSV1 1-D without parity, add 500 ns worst case with parity) 



Related Documentation 

Document Title Order Number 

KDF1 1-AA User's Guide EK-KDF1 1-UG 

LSI-1 1/23 Processor Configuration Sheet EK-KDFAA-CG 

LSI-1 1/23 Data Sheet July 1 981 ED-2 136-20 

LSI-1 1/23 High Performance (KDF11-AA) ED-18325-53 

LSI- 1 1/23 (PDP- 1 1/23 ) Reference Card EH- 17898-20 

Field Maintenance Print Set MP-00734-00 



■ Configuration 

Several jumpers on the processor module provide user-selectable features. 
Table 3-2 lists the jumper configurations. Figure 3-1 shows the Rev A board 
jumper locations, and Figure 3-2 shows the Rev C board jumper locations. 
Jumpers not discussed are reserved for use by Digital and should not be used. 





Table 3-2 ■ LSI-11/23 Jumper Configurati 


ons 


Jumper 


Name 


In 


Out 


Wl 


Master clock 


Enable internal 
master clock 


Do not remove— 
manufacturing use 
only 


W2 


Reserved for 
Digital use 


Factory-installed 


Do not remove 


W4 


Event line enable 


Disabled 


Enabled 


W5.W6 


Powerup mode 
selector 


See text 


See text 


W7 


Halt/trap option 


Trap to 10 8 on halt 


Enter console ODT 
on halt 



(continued on next page) 
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Table 3-2 ■ LSI-11/23 Jumper Configurations (Cont.) 


Jumper 


Name 


In 


Out 


W8 


Conventional 
bootstrap start 
address, enable if 
powerup mode 2 is 
selected 


Fbwerup to boot- 
strap address 
173000 8 


Fbwerup to boot- 
strap address 
selected by 
jumpers W9-W15 


W9-W15 


User-selectable 
bootstrap starting 
address for power- 
up mode 2 


See text 


See text 


W16 


Reserved for 
Digital use 


Must be installed 


Do not remove 


W17 


Reserved for 
Digital use 


Must be installed 


Do not remove 


W18 


Makeup circuit j 


Disabled 


Enabled 
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W18 
D1 



E57 



E48 


E39 


E31 






O 




_i 


LU 




2 I- 




O 


SPAR 




LOATI 
POIN 




DATA 
ONTR 










O 



W17 



W1 



W14C 
W12c 
W10C 
W8C 
W6c 



DW15 

3W13 

JW11 

3W9 

>W7 

3W5 



W2 



-W3 



q — p- 

E2 



E1 



Figure 3-1 ■ LSI-11/23 Jumper Locations (Rev. A) 
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E57 


E48 






LU 

DC 




5 








5 




CO 





E39 



CD 
Z I 

q a. 



E31 



W14C 
W12C 
W10C 
W8c 
W6c 



)W16 
>W17 



o 



3W15 
3W13 

3W11 

3W9 
3W7 
3W5 



W18 

\ RED JUMPER WIRE 
BYPASSES D1 



W1 



E2 



W2o- 



E1 



Figure 3-2 ■ LSI-11/23 Jumper Locations (Rev. C) 
Master Clock - Wl 

The internal 13.8 MHz oscillator is disconnected from the clock circuitry if Wl 
is removed. This jumper is used by Digital manufacturing and is not to be 
removed by the user. 

Event Line — W4 

The bus signal BEVNT causes the event line flip-flop to be set. When the 
processor enters the service state, the request will be honored if the PS 
<07:05> is 5 or less. (BEVNT is a level 6 interrupt.) This causes the microcode 
to clear the request flip-flop and trap to the line clock vector (location lOOg). If 
W4 is inserted, the request flip-flop is disabled and therefore the BEVNT signal 
is disabled. In most cases, users would disable BEVNT, which is normally used 
as a 60 Hz realtime clock, if they have a programmable clock on the Q-bus. 
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Powerup Mode Selection— W5 and W6 

Four powerup modes are available for user selection. Selection is made by 
removal or insertion of jumpers W5 and W6 as shown in the following table. 



Mode 


Name 


W6 


W5 


0 


PC @24, PS @26 


R 


R 


.1 


Console ODT 


R 


I 


2 


Bootstrap 


I 


R 


3 


Extended Microcode 


I 


I 



I = jumper installed; R = jumper removed. 

Only the powerup mode is affected — not the powerdown sequence. The fol- 
lowing subsections describe the sequence of events after executing common 
powerup, when selecting each of the four modes. The state of bus signal BHALT 
is significant in powerup mode operation. Table 3 -3 lists powerup mode console 
printout. 



Table 3-3 ■ LSI-11/23 Console Powferup Printout (or Display) 


Mode 


BHALT Unasserted 


BHALT Asserted 


0 


Processor will execute program 
using contents of location 24 as 
the PC value. 


Terminal will print out contents 
of memory location 24. 


1 


Terminal will print out a ran- 
dom 6-digit number— the con- 
tents of the program counter. 


Terminal will print out a ran- 
dom 6-digit number— the con- 
tents of the program counter. 


2 


Processor will execute program 
at location 173000 8 * 


Terminal will print out 173000.* 


3 


No printout at terminal, t 


No printout at terminal. $ 



* Normal mode for use with the MXV11 options.If jumpers W15 through W9 are used, 
that address will be printed. 

t If mode 3 is selected and user microcode is not implemented, the processor will trap to 
memory location 10 and start program execution using the contents of location 10 as 
the PC value and the contents of location 12 as the PS value. 



t The terminal printout will consist of six octal digits as specified in the table, followed by 
a carriage return, line feed, and "@" prompt character in all cases. 

■ POWERUP MODE 0 (PC @24, PS @26) 
This mode causes the microcode to fetch the contents of memory locations 
24g and 26g and loads their contents into the PC and PS, respectively. The 
microcode then examines BHALT. If BHALT is asserted, the processor enters 
console ODT mode. If BHALT is not asserted, the processor begins program 
execution by fetching an instruction from the location pointed to by the PC. 
This mode is useful when the power-fail/autorestart capability is desired. 
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- POWERUP MODE 1 (CONSOLE ODT) 

This mode causes the processor to enter console ODT mode immediately after 
powerup, regardless of the state of any service signals. This mode is useful in a 
program development or hardware debug environment, giving the user imme- 
diate control over the system after powerup. 

- POWERUP MODE 2 (USER BOOTSTRAP STARTING ADDRESS 
SHOWN BY W8-W15) 

This mode causes the processor to generate a bootstrap starting address inter- 
nally by looking at jumpers W8 through W15. This address is loaded into the 
PC. The processor sets the PS to 340 8 (PS <07:05> = 7 8 ) to inhibit interrupts 
before the processor is ready for them. If BHALT is asserted, the processor 
enters console ODT mode. If not, the processor begins execution by fetching an 
instruction from the location pointed to by the PC. This mode is useful for turn- 
key applications where the system automatically begins operation without oper- 
ator intervention. 

- POWERUP MODE 3 (USER MICROCODE- FOR FUTURE USE) 

This mode causes the microcode to jump to optional control chip 37 8 , location 
76g, and begin microcode execution. This mode is reserved for future Digital 
use and is not recommended for customer use. If it is erroneously selected, the 
processor will treat it as a reserved instruction trap to location 10 8 . 

Halt/Trap Option - W7 

If the processor is in kernel mode and decodes a HALT instruction, BPOK is 
tested. If BPOK is negated, the processor will continue to test for BPOK. The 
processor will perform a normal powerup sequence if BPOK becomes asserted 
sometime later. If BPOK is asserted after the HALT instruction decode, the halt/ 
trap jumper (W7) is tested. If the jumper is removed, the processor enters 
console ODT mode. If the jumper is installed, a trap to location 10 8 will occur. 

Note 

In user mode, a HALT instruction execution always results in a 
trap to location 10 8 . 

This feature is intended for situations, such as unattended operation, in which 
recovery from erroneous HALT instructions is desirable. 
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Starting Address 173000 8 -W8 

When powerup mode 2 is selected, the processor examines jumper W8 to 
determine the starting address for program execution. If W8 and a compatible 
bootstrap module are installed in the system, the microcode will begin execu- 
tion at 173000g (the conventional starting address for Digital systems). If W8 is 
removed, a trap to 4g (nonexistent address) will occur. If W8 is removed, the 
processor looks at jumpers W9 through W15 for the starting address. 

Selectable Starting Address — W9 through W 15 

If the user wishes to start execution from an address other than 1730008, 
jumpers W9 through W15 can be used to specify the high byte < 15 :09> of the 
starting address. Jumpers W15 through W9 correspond to address bits 
< 15:09>, respectively. Bits <08:00> of the starting address are set to 0 by the 
processor. Jumpers are installed for logic 1, removed for logic 0. The starting 
address can reside on any 256-word boundary in the lower 32 Kbytes of mem- 
ory address space. 

■ Memory Modules 

Several memory modules are available for use in LSI-11/23 systems. However, 
modules such as MSV1 1 memory modules that perform memory refresh locally 
are required, because the LSI-11/23 does not perform memory refresh itself. 
Other memories will work if provision is made for refresh with some other bus 
option. However, this will degrade system performance and is not 
recommended. 

■ Peripheral Options 

DMA peripherals should be installed with the faster throughput devices physi- 
cally closest to the processor and slower ones farther away. The user must 
ensure that faster devices have adequate access to the bus; otherwise, data drop 
errors may occur. 

Interrupt-driven peripherals can be installed in one of the following ways. If all 
peripherals use the single-level scheme, they must be installed with faster inter- 
rupting devices physically closest to the processor. All current Digital Q-bus 
peripheral devices use this method. Future peripheral devices, or customer- 
designed devices, can take advantage of the new 4-level interrupt scheme. With 
this scheme, peripherals that are designed to perform distributed interrupt 
arbitration, and that are on different interrupt levels, can be installed in any 
order. Multiple peripherals on the same request level and peripherals that do 
not perform distributed arbitration must be installed with the highest priority, 
or faster, devices closest to the processor. 
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■ Floating-Point Options 

Two floating-point options are available, the KEF1 1-AA and the FPF11. These 
are described below. 



KEFll-AA Floating Point Option 

The KEF1 1-AA is a microcoded FPU instruction set that resides in two chips on 
one 40-pin package that mounts on the CPU board. This option provides the 
same features as the FPF1 1 floating-point processor described below, but oper- 
ates at a slower speed. 

FPFll Floating-Point Processor Option 

The FPFll floating-point processor is a hardware option designed to operate 
with the LSI- 1 1/23 or the LSI- 1 1/23 -PLUS central processor units to execute all 
46 arithmetic operations of the FPU floating-point instruction set. The FPF1 1, 
contained in one quad-height module, executes instuctions six times faster than 
the KEF1 1-AA. The KEF1 1-AA and the FPF1 1 options are mutually exclusive. 

For a complete list of the 46 floating-point instructions implemented by the 
floating-point processor, refer to the PDP-11 Architecture Handbook. 



Specifications 

Identification M8188 

Size Quad 

fbwer Requirements -I- 5 Vdc, 5 .5 A (typical) 

7.5 A (maximum) 

Bus Loads None 



Related Documentation 

Document Title Order Number 

FPFJ 1 Floating-Point Processor Technical Manual EK-FPF1 1 -TM 

FPF1 1 Field Maintenance Print Set MP-01285-00 

Configuration 

When installed in the backplane slot adjacent to the LSI- 11/23 or LSI- 11/23- 
PLUS CPU (as illustrated in Figures 3-3 and 3-4), the FPF1 1 becomes an integral 
part of the CPU. The module connects to the CPU by a ribbon cable that plugs 
into the socket normally designated for the optional KEF 1 1-AA floating-point 
processor chip. The FPFll receives only power, not signals, from the back- 
plane. The module operates from a single +5.0 Vdc source. The FPFll also 
receives + 12 Vdc over the ribbon cable that plugs into the floating-point chip 
socket on the processor. This option is independent of the type of bus used by 
the processor. The FPF1 1 does not connect to the system bus, and has no effect 
on bus loading. 
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Before installing the FPF11, run system diagnostics to verify that the system 
receiving the option is working properly. Then, to ensure proper bus grant con- 
tinuity, configure the jumpers as indicated in Table 3-4. Refer to Figure 3-5 for 
the locations of the jumpers on the FPF1 1. 





SLOT A | SLOT B 


SLOT C J SLOT D 


ROW 1 


CPU 




ROW 2 


FPF11 


M8188 


ROW 3 


OPTION 3 


OPTION 4 


ROW 4 


OPTION 6 


OPTION 5 



VIEW IS FROM MODULE SIDE OF CONNECTORS 



Figure 3-3 ■ FPF1 1 Module in LSI-1 1/23 System 



RED STRIPE 




Figure 3-4 ■ FPF1 1 Cable Layout in LSI-1 1/23 System 
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o oW10 SPARE 

o oW9 

CLOCK JUMPER ALWAYS INSTALLED 
o 0W6 

MAINTENANCE ONLY - JUMPER ALWAYS INSTALLED 



W11 



W7 



W5 W4 



W3 



W1 



f\ n. 



Figure 3-5 ■ FPF1 1 jumper Locations 



Table 3-4 ■ FPF11 Jumper Configurations 



Wl W2 W3 W4 W5 W6 W7 W8 W9 W10 Wll W12 



I 



I 



R 



I 



I 



I 



R R 



I 



I 



R R 



I = jumper installed; R = jumper removed 



Cabinet Kits 

The following cabinet kits are available for use with the various models of the 
LSI- 11/23 microcomputer: 

CK-KDF1B-KA For use with the BA23 enclosure (includes a selectable 
baud switch) 

CK-KDF1B-KB For use with the BA1 1-M enclosure (includes a selectable 
baud switch) 

CK-KDF 1B-KC For use with the H349 distribution panel (includes a 
selectable baud switch) 

CK-KDF2B-KB For use with the BA1 1-M enclosure (does not include a 
selectable baud switch) 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



Chapter 4 - KDF11-B LSI-11/23-PLUS Microcomputer 



The LSI-1 1/23-PLUS microcomputer (KDF11-B) contains a BDV1 1-compatible 
diagnostic and bootstrap ROM, a linetime clock (LTC), two asynchronous serial 
lines, a memory management unit (the KTF1 1-AA), and three sockets for the 
optional Commercial Instruction Set (KEF1 1-BB) and/or floating-point instruc- 
tion set options (the KEF1 1-AA or FPF1 1). It can address up to four megabytes 
of main memory. 



There are three variations of the KDF11-B. Each variation contains a different 
diagnostic/bootstrap ROM, supporting various bootable devices, as listed in 
Table 4-1. 





Table 4-1- 


KDF11-B Variations 




Supported 
Devices 


Vr\El IDA 


KDrll-lSr. 


KDrll-Br 


RX01 


yes 


yes 


yes 


KaxJZ 


yes 


yes 


yes 


TU58 


yes 


yes 


yes 


RL01/2 


yes 


yes 


yes 


MRV11-C 


yes 


no 


no 


RX50 


no 


yes 


yes 


RD51 


no 


yes 


yes 


RD52 


no 


no 


yes 


TSV05 


no 


no 


yes 


TK25 


no 


no 


yes 


RC25 


no 


no 


yes 


DEQNA 


no 


no 


yes 


DLVE1 


yes 


no 


no 


DLV11-F 


yes 


no 


no 


DUV11 


yes 


no 


no 
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■ Specifications 



Identification 




Size 


Quad 


Power Requirements 


+ 5 V ± 5%, 6.4 A maximum 




(4.5 A typical) 




+ 12 V ±5%, 0.7 A maximum 




(0.3 A typical) 


Bus Loads 




ac 


2 


dc 


1 


Performance 


Instruction Timing 


Based on 75 ns intervals 


Interrupt Latency 


5.7 microseconds (typical) 




12.6 microseconds (maximum), 




except EIS 




54.225 microseconds (maximum), 




including EIS 


Interrupt Service Time 


8.625 microseconds 




(memory management off) 




9.750 microseconds 




(memory management on) 


DMA Latency 


1.35 microseconds (maximum) 




Note 


Interrupt and DMA latencies 


assume a KDF1 1-B with memory 


management enabled and using MSV1 1-P Memory. 


Nonstandard Environmental Specifications 


Operating temperature 


5°Cto50 o C(41 o Ftol22°F) 


Operating altitude 


Up to 2.44 km (8,000 ft) 



■ Related Documentation 

Document Tide Order Number 

KDF1 1-B CPU Module User's Guide EK-KDFEB-UG 

PDP-1 1/23B Mounting Box Technical Manual EK-23BMB-TM 

PDP-1 1/23B Mounting Box User's Guide EK-23BMB-UG 

KDF11-BA Field Maintenance Print Set MP-01236-00 

1 1/23-B Field Maintenance Print Set MP-01234-00 

1 1T23-B Field Maintenance Print Set MP-0 1235-00 
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■ Configuration 

Jumper and Switch Configuration 

The LSI- 11/23 -PLUS contains two dual inline pack (DIP) switchpacks (E102 
and El 14) and several jumpers that allow the user to select the module features 
desired. The location of the switchpacks and jumpers is shown in Figure 4-1. 
The boot/diagnostic switchpack (E102) consists of eight switches that let the 
user select boot and diagnostic programs. The second switchpack (El 14) 
selects the baud rate for the console SLU and the second SLU. The module con- 
tains both wirewrap jumper pins and soldered-in jumpers. The jumpers are 
divided into the following functional groups: 

■ Test jumpers 

■ CPU option jumpers 

■ Device selection jumpers 

■ Boot and diagnostic ROM jumpers 

■ SLU character format jumpers 

■ Internal/external SLU clock jumpers 

■ Q-bus backplane jumpers 



J46J45J44 J43J42J41 




' J2 




J1 


SLU 2 




CONSOLE 






SLU 1 



Jl 



+5V PWR ON LED 



oJ40 rOj27 
OJ39 Loj26 

rOJ38 0 J25 

LOJ37 
OJ36 

poJ35 
LoJ34 
OJ33 



rOj21 
LoJ20 



COMMERCIAL INSTRUCTION 
SET (KEF11-BB OPTION) 

E78 



COMMERCIAL INSTRUCTION 
SET 

E77 



[d2J (di) 

-LSD 1 



K5J7 
LoJ6 



MSD 
y 



OJ32 

oJ31 
i-oJ30 
LoJ29 

OJ28 

SLU 1-j 
SLU 2-\ 



BAUD 
RATE 



BOOT/ 



SELECT DIAGNOSTIC 



FLOATING POINT 
(KEF11-AA OPTION) 

E76 



(S2) 
OFF ON 





1 










CD 




CD 


CX3 

cm 




m 


T1 




CX3 


CD 


8 


r-r-i 



(S1) 

OFF ON 

IDALOO 



IDAL 07 



DATA AND CONTROL 
(CPU) 

E75 



E114 



E102 



MEMORY MANAGEMENT 
(MMU) 

E74 



ROM/EPROM 
SOCKET 
(HI BYTE) 
E127 15:08 

u u 
"n n 

ROM/EPROM 
SOCKET 
(LO BYTE) 
E 126 07:00 

u u 



J23 
J24<L? °J22 



W2 W1 
O-OO O-CD-0 



POJ19 
LoJIS 
OJ17 
OJ16 

OJ15 
OJ14 
OJ13 
OJ12 

OJ11 

OJ10 



rOJ9 
•-OJ8 



5 



3 



DIAGNOSTIC 
DISPLAY 



NOTES: 

1. INSTALLED JUMPERS SHOW THE 
FACTORY CONFIGURATION. 

2. WHEN MASKED ROM S ARE USED J24 
IS CONNECTED TO J23. J22 IS NOT 
CONNECTED. 

3. WHEN EPROM S ARE USED J22 IS 
CONNECTED TO J23. J24 IS NOT 
CONNECTED. 

4. SWITCHES S1-1, 2, 4, 7, AND S2-1, 5 
ARE SHOWN IN °ON" POSITION. 



rOj5 
LoJ4 
OJ3 



Figure 4-1 ■ LSI-1 1/23-PLUS Jumper and Switch Locations 
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Manufacturing Test Junipers 

Five jumpers are provided for manufacturing testing purposes. These jumpers 
must be configured as shown in Table 4-2 for normal operation. 



Table 4-2 - LSI-11/23-PLUS Manufacturing Test Jumpers 


From 


To 


Status 


J6 


J7 


Installed 


J8 


J9 


Installed 


J20 


J21 


Installed 


J35 


J34 


Installed 


J33 


J34 


Removed 


J27 


J26 


Installed 



J25 J26 Removed 



CPU Option Jumpers 

Four wirewrap pins provide user-selectable features associated with the opera- 
tion of the CPU. The ground pin can be connected to any combination of the 
other three pins to select the available features. Two powerup mode pins select 
one of three powerup modes. The halt/trap pin selects the halt/trap options. 

Powerup Mode Selection 

Three powerup modes are available for user selection. Selection is made by 
installing or removing wirewrap jumpers between jumper pins (J 17, J 19) and 
the ground pin (J18) in various combinations. The jumper configurations for 
the modes are described in Table 4-3 below. 



Table 4-3 - LSI-11/23-PLUS Powerup Mode Jumpers 


Mode 


Name 


J18toJ19 J18toJ17 


0 


PC @24, PS @26 


Removed Removed 


1 


Console ODT 


Removed Installed 


2 


Bootstrap 


Installed Removed 


3 


Not Implemented 


Installed Installed 



Only the powerup mode is affected— not the power-down sequence. The 
k following subsections describe the sequence of events after executing com- 

mon powerup for each of the four modes. The state of bus signal BHALT is 
significant in powerup mode operation. 
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■ POWERUP MODE 0 (PC @24, PS @26) 

This mode causes the microcode to fetch the contents of memory locations 24g 
and 26g and loads their contents into the PC and PS, respectively. The 
microcode then examines BHALT. If BHALT is asserted, the processor enters 
console ODT mode. If BHALT is not asserted, the processor begins program 
execution by fetching an instruction from the location pointed to by the PC. 
This mode is useful when the power-fail/autorestart capability is desired. 

■ POWERUP MODE 1 (CONSOLE ODT) 

This mode causes the processor to enter console ODT mode immediately after 
powerup regardless of the state of any service signals. This mode is useful in a 
program development or hardware debug environment, giving the user imme- 
diate control over the system after powerup. 

- POWERUP MODE 2 - START AT 773000 
This mode causes the processor to generate internally a bootstrap starting 
address of 773000 8 in 16-bit mode with the memory management unit off. This 
address is loaded into the PC. The processor sets the PS to 340g (PS <07:05> = 
7) to inhibit interrupts before the processor is ready for them. If BHALT is 
asserted, the processor enters console ODT mode. If not, the processor begins 
execution by fetching an instruction from the location pointed to by the PC. 
This mode is useful for turnkey applications where the system automatically 
begins operation without operator intervention. 

Halt/Trap Option - J16 

If the processor is in kernel mode and decodes a HALT instruction, BPOK is 
tested. If BPOK is negated, the processor will continue to test for BPOK. The 
processor will perform a normalfiQwerup sequence if BPOK becomes asserted 
sometime later. If BPOK is asserted after the HALT instruction decode, the halt/ 
trap jumper (J 16) is tested. If the jumper is removed, the processor enters 
console ODT mode. If the jumper is connected to J 18 (ground), a trap to loca- 
tion 10 8 will occur. 

Note 

In user mode, a HALT instruction execution always results in a 
trap to location 10g. 
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This feature is intended for situations, such as unattended operation, in 
which recovery from erroneous HALT instructions is desirable. Table 4-4 
describes the halt/trap jumper functions for kernel and user processor 
modes. 



Table 4-4 - LSI-11/23-PLUS Halt/Trap Jumpers 


Jumper J18 to J16 


Processor Mode 


Function 


Removed 


Kernel 


Processor enters console ODT 
microcode when it executes a 
HALT instruction. 


Installed 


Kernel 


Processor traps to location lOg 
when it executes a HALT instruc- 
tion. 


Installed/ 
Removed 


User 


HALT instruction decode results in 
a trap to location 10g regardless of 
the status of the halt/trap jumper. 



Onboard Device Selection Jumpers 

Six wirewrap pins on the LSI- 11/23 -PLUS module are used to select which 
onboard peripheral devices are enabled or disabled. The ground pin can be 
connected to any combination of the other five pins to obtain the desired con- 
figuration. The jumper functions are described in Table 4-5. 



Table 4-5 


• LSI-11/23-PLUS Onboard Device Selection Jumpers 


Wirewrap Pin 




Number 


Function 


J10 


This wirewrap pin provides a ground source for the other 




five wirewrap pins in this group. 


JH 


When grounded, this signal sets the line clock interrupt 




enable flip-flop and allows the Q-bus BEVNT signal to 




request program interrupts. 


J15 


When grounded, this signal disables the boot/diagnostic 




registers, the boot/diagnostic ROMs, and the line clock reg- 




ister. 


(continued on next page) 
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Table 4-5 ■ LSI-11/23-PLUS Onboard Device Selection Jumpers (Cont.) 

Wirewrap Pin 

Number Function 

J 12 When J 12 is ungrounded, the second SLU device and vec- 

tor addresses are as follows: 



Device 


Addresses 


Interrupt Vectors 


RCSR 


776500 


Receiver 300 


RBUF 


776502 


Transmitter 304 


XCSR 


776504 




XBUF 


776506 




When J 12 is 


grounded, the 


device and vector addresses are 


as follows: 






Device 


Addresses 


Interrupt Vectors 


RCSR 


776540 


Receiver 340 


RBUF 


776542 


Transmitter 344 


XCSR 


776544 




XBUF 


776546 





J 13 When grounded, this signal disables the second serial line 

registers. When ungrounded, the device and vector 
addresses for the second SLU are determined by the status 
of the J 12 jumper. 

J 14 When grounded, this signal disables the console serial line 

registers. When ungrounded, the device and vector 
addresses for the console SLU are as follows: 
Device Addresses Interrupt Vectors 
RCSR 776500 Receiver 300 
RBUF 776502 Transmitter 304 
XCSR 776504 
XBUF 776506 
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Console SLU Switch and Jumper Configurations 

Four switches of a 16-pin DIP switchpack (El 14) and four jumpers provide 
user-selectable features associated with the operation of the console serial line 
unit. A jumper is available to disable the console SLU. 

■ CONSOLE SLU BAUD RATES 
Switches 1 through 4 of the S2 switchpack (El 14) select one of 16 possible SLU 
baud rates if the internal baud rate generator is used as the clock source. If the 
module is configured to operate the SLU with an external clock, the positions of 
these switches are meaningless. The SLU transmits and receives at the selected 
baud rate. Split baud operation is not provided. The switch configurations to 
select any one of the available baud rates are listed in Table 4-6. 

Table 4-6 - LSI- 11/2 3 -PLUS Console SLU Baud Rate Selection 

Switch Position 



S2-4 


S2-3 


S2-2 


S2-1 


Baud Rate 


ON 


ON 


ON 


ON 


50 


ON 


ON 


ON 


OFF 


75 


ON 


ON 


OFF 


ON 


110 


ON 


ON 


OFF 


OFF 


124.5 


ON 


OFF 


ON 


ON 


150 


ON 


OFF 


ON 


OFF 


300 


ON 


OFF 


OFF 


ON 


600 


ON 


OFF 


OFF 


OFF 


1200 


OFF 


ON 


ON 


ON 


1800 


OFF 


ON 


ON 


OFF 


2000 


OFF 


ON 


OFF 


ON 


2400 


OFF 


ON 


OFF 


OFF 


3600 


OFF 


OFF 


ON 


ON 


4800 


OFF 


OFF 


ON 


OFF 


7200 


OFF 


OFF 


OFF 


ON 


9600 



OFF 



OFF 



OFF 



OFF 19200 
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As stated previously, the UART can be configured to operate at a baud rate 
that is generated externally. The baud rate is input to the module from the 
external device through connector Jl, pin 1. The jumper options are shown 
below. 



Jumper 

J43toJ42 



Internal 
Baud Rate 

Installed 



External 
Baud Rate 

Removed 



J41 toJ42 Removed Installed 



Function 

Connects internal baud rate gener- 
ator to console SLU UART (normal 
configuration) 

Connects external clock to SLU 
UART 



■ CONSOLE SLU CHARACTER FORMATS 
Five wirewrap pins select options to establish the console SLU character format. 
The ground pin can be connected to any combination of the other four pins to 
configure the character format options. Table 4-7 describes how to configure 
the character format. 



Table 4-7 


- LSI-1 1/23-PLUS Console SLU Character Jumpers 


Jumper* 


Status 


Character Format Option 


j39toJ38 


Installed 


7-bit characters 




Removed 


8-bit characters! 


J37toJ38 


Installed 


One stop bit 




Removed 


Two stop bits 


J36toJ38 


Installed 


Rarity check enabled 




Removed 


Parity check disabledt 


J40toJ38t 


Installed 


Odd parity 




Removed 


Even parity 



* J38 is the ground source for these functions. 

t If 8-bit characters are selected, parity check must be disabled. 

t Jumper J38-J40 is meaningful only if jumper J38-J36 is installed. 



Break/Halt Jumpers 

Two jumpers enable and disable the break/halt feature. If this feature is ena- 
bled, the detection of a break condition by the console UART causes the proces- 
sor to halt and enter the octal debugging technique (ODT) microcode. If this 
feature is disabled, there is no response to the break condition. Table 4-8 lists 
the break/halt jumper configurations. 
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ISMOIC t-O 


L31-ll/^J-rLU3 DFcaK/Fiail Jumpers 




Break 


Break 


Jumper 


Enabled 


Disabled Function 


J5toJ4 


Removed 


Installed Connects ground to RQ HLT 


J3toJ4 


Installed 


Removed Connects DL1FE to RQ HLT 



Second SLU Switch and Jumper Configurations 

The second SLU is configured much the same as the console SLU, except that a 
different set of switches and jumpers is used to select the available SLU features. 
Also, the break/halt jumper is not present. Jumpers are also available to select 
the second SLU, and to select the range of addresses and vectors to be used. The 
switch positions for the second SLU baud rates are listed in Table 4-9. 



Table 4-9 - LSI- 11/2 3 -PLUS Second SLU Baud Rate Selection 


S2-8 


S2-7 


Switch Position 
S2-6 


S2-5 


Baud Rate 


ON 


ON 


ON 


ON 


50 


ON 


ON 


ON 


OFF 


75 


ON 


ON 


OFF 


ON 


110 


ON 


ON 


OFF 


OFF 


124.5 


ON 


OFF 


ON 


ON 


150 


ON 


OFF 


ON 


OFF 


300 


ON 


OFF 


OFF 


ON 


600 


ON 


OFF 


OFF 


OFF 


1200 


OFF 


ON 


ON 


ON 


1800 


OFF 


ON 


ON 


OFF 


2000 


OFF 


ON 


OFF 


ON 


2400 


OFF 


ON 


OFF 


OFF 


3600 


OFF 


OFF 


ON 


ON 


4800 


OFF 


OFF 


ON 


OFF 


7200 


OFF 


OFF 


OFF 


ON 


9600 


OFF 


OFF 


OFF 


OFF 


19200 
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The second SLU may be configured to operate at an externally generated 
baud rate. The baud rate is input to the module from the external device 
through J2, pin 1. The jumper options are shown below. 



Jumper 

J46 toJ45 



Internal 
Baud Rate 

Installed 



External 
Baud Rate 

Removed 



J44toJ45 Removed Installed 



Function 

Connects internal baud rate gener- 
ator to the second SLU UART (nor- 
mal configuration) 
Connects external clock to the 
second SLU UART 



■ SECOND SLU CHARACTER FORMATS 
Five wirewrap pins select options to establish the second SLU character format. 
The ground pin can be connected to any combination of the other four pins to 
configure the character format options. The jumper pin functions are shown in 
Table 4-10. 

lable 4-10 ■ LSI-1 1/23-PLUS Second SLU Character Jumpers 

Jumper 4 Status Character Format Option 

J31toJ30 Installed 7-bit characters 

Removed 8-bit characters! 



J29toJ30 


Installed 


One stop bit 




Removed 


Two stop bits 


J28toJ30 


Installed 


Rarity check enabled 




Removed 


Rarity check disabled! 


J32 to J30* 


Installed 


Odd parity 




Removed 


Even parity 



* J30 is the ground source for these functions. 

t If 8-bit characters are selected, parity check must be disabled. 

$ Jumper J32-J30 is meaningful only if jumper J28-J30 is installed. 



Boot/Diagnostic Switches and Jumpers 

A 16-pin DIPswitchpack (E102) and two jumpers on the KDF1 1-B module pro- 
vide switch-selectable bootstrap and diagnostic programs for hard and floppy 
disks or the user's own bootstrap program. 
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BOOTSTRAP/DIAGNOSTIC CONFIGURATION SWITCHES 
Switches Sl-1 through SI -4 are used to select a diagnostic and/or a bootstrap 
program. Switches Si -5 through SI -8 are used in conjunction with switches 
SI -3 and Si -4 to select the specific bootstrap program desired. 

Note 

The KDF1 1-B will have the functionality described below only if 
BDV1 1-compatible diagnostic/bootstrap ROMs are installed in 
sockets E126 and E127. 



Table 4-11 - LSI-1 1/23-1 »LUS Bootstrap/Diagnostic Switches 



Switch Status Function 



Sl-1 ON When on, execute CPU diagnostic upon powerup or 

restart. 



Sl-2 



ON 



When on, execute memory diagnostic upon powerup 
or restart. 

Sl-3 OFF When on, select DECnet boot (Sl-4 through Sl-7 are 

arguments; see Table 4-12). 

Sl-4 ON When on ( and S 1 -3 off ) , select console test and dia- 

logue. When off (and Sl-3 off), select turnkey boot 
(dispatched by Sl-5 through Sl-8; see Table 4-13). 



Table 4-12 ■ LSI-1 1/23-PLUS DECnet Boot Arguments 



Boot Device 


CSR 


Switch Positions 
Sl-4 


Sl-5 


Sl-6 


Sl-7 


DUV11 


760040* 


ON 


X 


X 


X 


DLVE1 


775610 


OFF 


ON 


X 


OFF 


DLV11-F 


776500 


OFF 


ON 


X 


ON 



X = Don't care 

* DUV1 1 CSR = 760040 if there are no devices from 760010 to 760036. 

All boots other than the DECnet boots listed in Table 4-12 are controlled by the 
bit patterns in the switches Sl-5 through Sl-8 or, if the console test is selected, 
by a mnemonic and unit number. 
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Table 4-13 - LSI-11/23-PLUS Turnkey Bootstrap Program Selection 
Switch Positions 



Sl-5 


Sl-6 


Sl-7 


Sl-8 


Program Selected 


Mnemonic* 


OFF 


OFF 


OFF 


ON 


RK05 Boot 


DKnn<8 


OFF 


OFF 


ON 


OFF 


RL01orRL02Boot 


DLn n<4 


OFF 


OFF 


ON 


ON 


TU58 Boott 


DDn n<2 


OFF 


ON 


OFF 


OFF 


RX01 Boot 


DXnn<2 


OFF 


ON 


ON 


OFF 


RX02 Boot 


DYn n<2 



* All bootstraps assume Unit #0, if not specified, and Digital- standard device addresses, 
t TU58 SLU at 776500. 



■ BOOT AND DIAGNOSTIC ROM JUMPERS 
Two 24-pin sockets (E126 and E127) are provided for the installation of 2K x 8 
ROMs or EPROMs. When EPROMs are inserted in the two ROM sockets, + 5 
volts must be applied to pin 21 of each socket. For all other ROMs used in this 
option, ROM address bit 13 (BTRA 13) must be applied to pin 21. Note that 
Digital-supplied devices may be either ROM or EPROM type. 



Jumper Status Memory Type 

J24toJ23 Installed ROM 

Removed EPROM 

J22 to J23 Removed ROM 

Installed EPROM 



Q-bus Backplane Jumpers 

Two soldered jumpers must be installed when the KDF11-B is used in a Q/Q- 
type backplane in which the Q-bus is connected to both the AB and CD connec- 
tors (see Chapter 52). Digital-supplied backplanes of this type include the 
H9270, H9275, and the DDV11-B. The jumpers provide continuity for the 
interrupt acknowledge (BIAK) and direct memory access grant (BDMG) Q-bus 
signals. 

Jumper Function When Installed 

Wl Connects backplane pins CM2 and CN2 providing continuity for 
BIAK 

W2 Connects backplane pins CR2 and CS2 providing continuity for 
BDMG 
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Note 

If the KDF11-B is installed in a Q/CD backplane, such as the 
H9273-A, and the Wl and W2 jumpers are in, pin CM1 is shorted 
to CN1 and pin CR1 is shorted to CS1 on slot 2. Therefore, do not 
install peripherals in the slot immediately following the KDF1 1-B if 
they use these lines. 



Table 4-14 • LSI-11/23-PLUS Factory Jumper Configuration 


Jumper 


Name 


Status 


Function 


Wl 


BIAK 


I 


Provides backplane continuity for BIAK 
signal. Must be installed when a Q/Q 
backplane is used. 


W2 


BDMG 


I 


Provides backplane continuity for 
BDMG signal. Must be installed when a 
Q/Q backplane is used. 


J22-J23 


+ 5V 


R 


When EPROMs are used, jumper J24 to 
J23 is removed and jumper J22 to J23 is 
installed. 


J24-J23 


BTRA13 


I 


Connects ROM address bit 13 to pin 21 
of both ROM sockets (E126 and E127). 


J3-J4 


DL1FE 


R 


Enables break/halt feature. The detec- 
tion of a break condition by the console 
SLU causes the processor to halt and 
enter ODT. 


J5-J4 


DL1FE 


R 


No halt on break. 


J6-J7 


Master clock 


I 


Enables internal master clock — do 
not remove. 


J8-J9 


PHASE 


I 


Connects PHASE signal to Fl 1 chip 
clock drivers — do not remove. 


J11-J10 


LTCENBJ 


R 


Allows BEVNT signal to request inter- 
rupts only if bit 6 in the line clock reg- 
ister (777546) is set. 



(continued on next page) 
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Table 4-14 ■ LSI-11/23-PLUS Factory Jumper Configuration (Cont) 


Jumper 


Name 


Status 


Function 


J12-J10 


DL2 ADRJ 


R 


Selects the following device and vector 
addresses for the second SLU: 
Device CSRs: Vectors: 
RCSR 776500 Receiver 300 
RBUF 776502 Transmitter 304 
XCSR 776504 
XBUF 776506 


J13-J10 


DL2 DISJ 


R 


Enables the DL2 ADRJ jumper to deter- 
mine the device and vector addresses 
for the second SLU. 


J14-J10 


DL1 DISJ 


R 


Selects the following device and vector 

aHHrpQ^f**! for rnp fYincnlp T !■ 

Device CSRs: Vectors: 
RCSR 776560 Receiver 060 
RBUF 776562 Transmitter 064 
XCSR 776564 
XBUF 776566 


J15-J10 


BDKDISJ 


R 


Enables boot/diagnostic registers, 
boot/diagnostic ROMs and the line 
clock register. 


J16-J18 


TRAPOPJ 


R 


Enter console ODT if the processor is 
in kernel mode and executes a HALT 
instruction. 


J17-J18 


PUPCDOJ 


R 


Fbwerup code (bit 0) — Bootstrap 
powerup 


J19-J18 


PUPCDIJ 


I 


Pbwerup code (bit 1) — Mode 2 


J20-J21 


XTL 


I 


Connects baud rate oscillator to the 
baud rate generator. Removed for man- 
ufacturing test only. 


J25-J26 


RCVIN 


R 


Console loop-back test disabled. 


J27-J26 


XMITOUT 


I 


Connects console SLU output to the 
console SLU connector. 


J28-J30 


DL2PARJ 


R 


Disable second SLU character parity 
check. 



(continued on next page) 
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Table 4-14 ■ LSI-1 1/23 -PLUS Factory Jumper Configuration (Cont) 


Jumper 


Name 


Status 


Function 


J29-J30 


DL2 ST1J 


I 


Second SLU character contains one 
stop-bit. 


J31-J30 


DL2 CH7J 


R 


Second SLU character contains 8 bits. 


J32-J30 


DL2 ODDJ 


R 


Second SLU parity check disabled by 
DL2 ODDJ. 


J33-J34 


DCOKC2B 


R 


Installed only during manufacturing 
testing. 


J35-J34 


LINITF(l) 


I 


BINIT clears console SLU. 


J36-J38 


DLIPARJ 


R 


Disables console SLU character parity 
check. 


J37-J38 


DLI ST1J 


I 


Console SLU character contains one 
stop-bit. 


J39-J38 


DLICH7J 


R 


Console SLU character contains 8 bits. 


J40-J38 


DLI ODDJ 


R 


Console parity check disabled by DLI 
PARJ. 


J41-J42 


EXTCLK1 


R 


Disconnects EXT CLK1 input from the 
console SLU. 


J43-J42 


INTCLK1 


I 


Connects baud rate clock to the 
console SLU. 


J44-J45 


EXTCLK2 


R 


Disconnects EXT CLK2 input from the 
second SLU. 


J46-J45 


INTCLK2 


I 


Connects baud rate clock to the second 
SLU. 
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Table 4-15" 


LSI 11/23-PLUS Bootstrap/Diagnostic Factory Switch 
Configuration 


E102 
Switch 


Position Function 


Sl-1 


ON 


Execute CPU diagnostic upon powerup or restart 


Sl-2 


ON 


Execute memory diagnostic upon powerup or restart 


Sl-3 


OFF 


DECnet boot disabled 


Sl-4 


ON 


Console test and dialog enabled 


Sl-5 


OFF 




Sl-6 


OFF 




Sl-7 


ON 


RL01/RL02 bootstrap program selected 


Sl-8 


OFF 





Note 

With the switch configuration shown, the KDF1 1-B will (upon 
powerup or restart) execute the CPU diagnostic, the memory diag- 
nostic, and then enter the console test. If the operator wishes to 
terminate the memory diagnostic and immediately enter the con- 
sole test, the Control/C keys must be pressed on the console ter- 
minal. If the memory test is terminated before completion, some 
memory locations may have wrong parity written into them. 



Table 4-16 - LSI- 11/23-PLUS SLU Baud Rate Factory Switch Configuration 


E114 
Switch 


Position 


Function 


S2-1 


ON 




S2-2 


OFF 


Console SLU set for 9600 baud (see lable 4-6) 


S2-3 


OFF 




S2-4 


OFF 




S2-5 


ON 




S2-6 


OFF 




S2-7 


OFF 


Second SLU set for 9600 baud (see Table 4-9) 
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Cabinet Kits 

The following cabinet kits are available for use with the KDF11-B 
microcomputer: 

CK-KDF1B-KA For use with the BA23 enclosure (includes a selectable 
baud switch) 

CK-KDF1B-KB For use with the BA 1 1-M enclosure (includes a selectable 
baud switch) 

CK-KDF1B-KC For use with the H349 distribution panel (includes a 

selectable baud switch) 
CK-KDF2B-KB For use with the BA1 1-M enclosure (does not include a 

selectable baud switch) 
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Chapter 5 ■ KDJ11-A LSI-11/73 Microcomputer 



The LSI-11/73 microcomputer (KDJ11-A) interfaces to the 22 -bit Q-bus and 
can address up to 4 megabytes of main memory. It offers full memory manage- 
ment and supports block mode DMA transfers. Included with the LSI-11/73 is 
the FPU floating-point instruction set. The module also contains 8 Kbytes of 
write-through direct map cache memory. 



■ Specifications 



XII CI 1 Ullla LIU 11 




Size 


Dual 


Rawer Requirements 


+ 5 V ± 5%, 4.5 A (maximum) 


Bus Loads 




ac 


3.4 


dc 


1.0 


Instruction Timing 


Based on 267 -ns CPU microcycle time 


DMA Latency 


DMA latency is defined as the time 




between receiving a DMA request 




(BDMR) and granting the request 




(BDMG). The worst case DMA latency 




is 2.2 microseconds. 


Related Documentation 




Document Title 


Order Number 


KDJ11-A CPU Module User's Guide 


EK-KDJ1A-UG 



■ Configuration 

The KDJ11-A has nine jumpers for user selection of features. The locations of 
these jumpers are shown in Figure 5 - 1 and their functions are described in Table 
5- 1. A jumper is installed by pushing an insulated jumper wire onto the two 
wirewrap pins provided on the module. 
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The factory-installed configuration of the KDJ11-A module is shown in 
Table 5-2. 


Table 5-1 ■ LSI-11/73 Jumper Identification 


Jumper 


Function 


Wl 


Bootstrap address bit 15 


W2 


Bootstrap address bit 14 


W3 


Fbwerup option selection bit 02 


W4 


Bootstrap address bit 13 


W5 


Halt trap option bit 03 


W6 


Bootstrap address bit 12 


W7 


Fbwerup option selection bit 01 


W8 


Wakeup disable 


W9 


BEVNT recognition 




Table 5-2 ■ LSI-11/73 Factory Configuration 


Jumper 


Status Feature Selected 


Wl 


Installed Bootstrap address bit < 15 > = 1 


W2 


Installed Bootstrap address bit < 14> = 1 


W3 


Removed Fbwerup option 2 


W4 


Installed Bootstrap address bit < 13 > = 1 


W5 


Removed Halt trap to location 4 


W6 


Installed Bootstrap address bit < 12 > = 1 


W7 


Installed Fbwerup option 2 


W8 


Removed Wakeup circuit enabled 


W9 


Removed BEVNT register enabled 
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StnOO 



E36 

MICROPROCESSOR 



c=W9 
W8c=l 

1=1 W7 
W6t=i 

c=lW5 
W4c=l 

□ W3 

1=1 W1 



E34 

CACHE 
CONTROL 



E13 
STATE 

SEQUENCER 



Figure 3-1 " LSI-11/73 Jumper Locations 

Powerup Options 

There are four powerup options available for user selection. These options are 
selected by configuring jumpers W7 and W3 as described in Table 5-3. Each 
option is described below. 

■ POWERUP OPTION 0 

When this option is selected, the processor reads physical memory locations 24 
and 26 and loads the data into the PC and PS, respectively. The processor then 
either services pending interrupts with a higher priority level than the current 
processor priority (as specified in the PS) or begins program execution, begin- 
ning at the memory location pointed to by the PC. 

■ POWERUP OPTION 1 

When this option is selected, the processor unconditionally enters micro-ODT 
with the PS cleared. Pending service conditions are ignored. 
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■ POWERUP OPTION 2 
When this option is selected, the processor sets the PC to 173000 and the PS to 
340. The processor then starts program execution, beginning at the memory 
location pointed to by the PC. This option is used to implement a standard 
bootstrap. 

- POWERUP OPTION 3 
When this option is selected, the processor reads the four bootstrap address 
jumpers and loads the result into PC <15:12>. PC <11:00> are set to 0. PS is 
set to 340. The processor then starts program execution, beginning at the mem- 
ory location pointed to by the PC. 





Table 5-3 


- LSI-11/73 Powerup Options 


Option 


W3 


W7 


Powerup Mode 


0 


Installed 


Installed 


PC at 24, PS at 26 


1 


Installed 


Removed 


Micro-ODT,PS = 0 


2 


Removed 


Installed 


PC = 173000, PS = 340 


3 


Removed 


Removed 


User's bootstrap, PS = 340 



Halt Option 

The Halt option determines the action taken when a HALT instruction is exe- 
cuted in kernel mode. Upon detecting a HALT instruction, the processor tests 
the BPOK bit (bit <00> of the maintenance register) before checking the Halt 
option bit 03. IF BPOK is set, the processor recognizes the Halt option, con- 
trolled by the W5 jumper. When the jumper is removed, bit 03 is set ( 1 ) and the 
processor will trap to location 4 in kernel data space and set bit 07 of the CPU 
error register. When the jumper is installed, bit 03 is clear (0) and the processor 
will enter the micro-ODT mode. 

If BPOK bit 00 is not set, the Halt option is not recognized and the processor 
loops until BPOK is asserted and the powerup sequence is initiated. 

Boot Address 

The boot address jumpers select the starting address of the user's bootstrap 
program when powerup option 3 is selected. Jumpers Wl, W2, W4, and W6 
are used to select the four high-order address bits of the bootstrap address. 
Ins tallin g a jumper creates a logical 1; removing a jumper creates a logical 0. 

During the powerup sequence, the processor reads the four high-order address 
bits from the jumpers and forces the remaining bits to zero. Thus, the user's 
bootstrap program can reside on any 4 Kbyte boundary. 
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^Xbkeup Disable 

The KDJ1 1-A module has an onboard wakeup circuit to properly sequence the 
BDCOK signal. When jumper W8 is removed, the wakeup circuit is enabled 
and the module will properly sequence the BDCOK signal. With W8 installed, 
the wakeup circuit is disabled and external logic must be used to sequence the 
BDCOK signal. 

BEVNT Recognition 

The Q-bus signal BEVNT provides an external event interrupt request to the 
processor. When jumper W9 is installed, this feature is disabled, along with the 
linetime clock register. When W9 is removed, the BEVNT input is recognized 
and is under control of the linetime clock register. Specifically, the signal is rec- 
ognized by the module when bit 06 of the linetime clock register is set ( 1 ) and is 
disabled when bit 06 is clear (0). The linetime clock register is a read/write reg- 
ister with an address of 17777546g. 



Chapter 6 ■ KXT11-AB FALCON-PLUS SBC-11/21-PLUS 
Microcomputer 



The FALCON-PLUS SBC-11/21-PLUS, KXT11-AB, is a single-board microcom- 
puter. It offers the Digital-designed 16-bit Micro/T-11 microprocessor unit 
(mpu), 16 Kbytes of RAM, up to 32 Kbytes of PROM, two asynchronous serial 
line units with programmable baud rates, 24 lines of programmable parallel 
I/O, and a 50-Hz, 60-Hz, or 800-Hz realtime clock. 



■ Specifications 



Identification 


M7676 


Size 


Dual 


Bower Requirements 


Power Supply 




+ 5.0 Vdc ±5% 


2.5 A (typical), 2.8 A (maximum) 


+ 12.0Vdc ±5% 


60 mA (typical) used by onboard cir- 




cuitry, 1.1 A (maximum) includes cur- 




rent provided to outside interface 




through pin 10 of the serial I/O con- 




nector 


Battery Backup 




+ 5.0 V ±5% 


170 mA (typical), 260 mA (maximum) 




Note 


The + 12.0 V typical current is measured with no connections at 


pin 10 of the serial I/O connectors (fused line). 


Bus Loads 




ac 


2.7 


dc 


0.5 


Related Documentation 




Document Title 


Order Number 


SBC-U/21-PLUS User's Guide 


EK-SBC02-UG-001 
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■ Configuration 

The SBC-11/21-PLUS module has 61 wirewrap pins with which the user can 
configure the module for the operating modes necessary to meet any require- 
ments. This is done either by installing or removing jumper wires between the 
wirewrap pins. The locations and identification numbers of the wirewrap pins 
are illustrated in Figure 6-1. Table 6-1 lists the pin functions according to the 
features they support. The standard factory configuration is described in Table 
6-2. The following features are user-selectable: 

■ Battery backup 

■ Fbwerup 

■ Starting address 

■ Interrupts 

■ Rarallel I/O buffers 

■ Memory maps 
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n 
i i 


n 


n 


n 


M52 


M53 


M5S 


M65 


l_l 


lj 


n 

l_l 


1 — | 
LJ 


M54 


M50 


M51 


M55 


n 


l_l 


1 — I 
L_l 


1 — I 
LJ 


M49 


M25 


M2 


M30 




LJ 


l_l 


r~i 
LJ 




M3 


M21 


M22 




□ 


□ 


□ 




M18 


M26 


M29 


□ 


□ 


□ 


□ 


M31 


M74 


M5 


M8 


□ 


□ 


□ 


□ 


M32 


M20 


M17 


M24 




□ 


□ 


□ 




M11 


M19 


M28 




□ 


□ 


□ 




M9 


M23 


M27 




□ 








M42 








□ 








M4 








□ 








M10 








□ 








M34 








□ 


□ 


□ 


□ 


M66 


M64 


M41 


M59 


□ 


□ 


□ 


□ 


M6 


M7 


M13 


M14 


□ 


□ 


□ 




M12 


M63 


M36 




□ 


□ 


□ 


□ 


M37 


M35 


M46 


M56 


□ 


□ 


□ 


□ 


M39 


M48 


M57 


M44 


□ 








M40 








□ 








M61 








□ 








M33 









Figure 6-1 ■ SBC-11/21-PLUS Module Layout 
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Table 6-1 - SBC-11/21-PLUS Configuration Pin Functions 
Pin Description 



Battery Backup 



IVllO 


RottAtir riar'l^i if* -4- i \/ rif ri(xnTt*f cAnrrp 
UaLLCiy UaUVU^J ~ J V UL pUWCl MJLlll-C 


MI'S 


"I - 5 Vdc power distribution to support static RAM 


M1 


oyaicui \j\ puwcr \ vrNV»j\/ 


XVI JO 


T-Iirrk I/-»rri/~ 1 enrol ( X- S \r\T^R^ 

riign logic level (tj vinvjvj 


M41 


High logic level ( + 5 VCR) 


M34 


High logic level ( + 5 VCR) 


M14 


Socket set A, high and low byte, pin 1 


M13 


Socket set B, high and low byte, pin 1 


M7 


Socket set A, high and low byte, pin 26 


M66 


Socket set B, high and low byte, pin 26 


M59 


Socket set B, high and low byte, pin 28 


M64 


RAM, high and low byte, pin 26 


M4 


^&keup circuit diode, anode side 


Fbwerup (wakeup circuitry) 


M6 


System + 5 V power, wakeup circuit diode, cathode side 




(+5VNCR) 


Serial Line unit (SLU 1) 


M31 


System GND 


M20 


Transmit side of BHALT line transceiver 


M17 


Serial line unit (SLU) 1 BREAK detect 


Serial line unit (SLU 2) 


M23 


Transmit side of BEVNT line transceiver 


M27 


50-Hz realtime clock output 


M19 


60-Hz realtime clock output 


M28 


800-Hz realtime clock output 


Mil 


System GND 


M9 


High logic level ( + 3 Vdc) 


Memory map decoder 


M3 


High logic level ( + 3 Vdc) 


M25 


Memory map select (LSB) 


M21 


Memory map select (MSB) 


M2 


System GND 



(continued on next page) 
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Table 6-1 


■ SBC- 1 1/2 1-PLUS Configuration Pin Functions (Cont ) 


Pin 


Description 


Start address (mode register) 


M30 


Start address control (TDAL 13) 


M26 


Start address control (TDAL 14) 


M22 


Start address control (TDAL 15) 


M18 


High logic level ( + 3 Vdc) 


M29 


System GND 


Nonmaskable interrupt and trap to the restart address 


M74 


HALT request line 


M32 


System GND 


BHALT interrupt (level 7, maskable) 


M20 


Transmit side of BHALT line transceiver 


M31 


System GND 


M24 


System GND 


M17 


SLU 1 BREAK detect, interrupt request output 


M5 


Receive side of BHALT line transceiver 


M8 


BREAK request clock line 


Memory 


M14 


Socket set A, high and low byte, pin 1 


M13 


Socket set B, high and low byte, pin 1 


M7 


Socket set A, high and low byte, pin 26 


M66 


Socket set B, high and low byte, pin 26 


M59 


Socket set B, high and low byte, pin 28 


M64 


RAM, high and low byte, pin 26 


M61 


Socket set A, high byte, pin 23 


M40 


Socket set A, low byte, pin 23 


M63 


Socket set B, high byte, pin 23 


M35 


Socket set B, low byte, pin 23 


M39 


Socket set A, high byte, pin 27 


M37 


Socket set A, low byte, pin 27 


M33 


Socket set B, high byte, pin 27 


M48 


Socket set B, low byte, pin 27 


M44 


Address line 12 



(continued on next page) 
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Table 6-1- 


SBC-11/21-PLUS Configuration Pin Functions (Cont) 


Pin 


Description 


Memory (Cont.) 


M56 


riign byte write strobe (-wHdJ 


M57 


T rnjj hvte write stmhe f-WT.R) 


Ml 


High logic level ( + 5 VNCR) 


M6 


High logic level ( + 5 VNCR) 


M36 


High logic level ( + 5 VNCR) 


M12 


High logic level ( + 5 VNCR) 


M46 


High logic level ( + 5 VNCR) 


M34 


High logic level (+5 VCR) 


M15 


Highlogiclevel(+5VCR) 


M41 


Highlogiclevel(+5VCR) 


Parallel input/output 


M49 


Ibrt B buffer direction control 


M51 


System GND 


M55 


System GND 


M65 


Bart C buffered output, to J3 pin 5 


M53 


Ibrt C buffered output, to J3 pin 7 


M58 


Ibrt C PC4 output (8255 A-5 pin 13) 


M54 


Ibrt C PC6 output (8255 A-5 pin 11) 


M50 


High logic level ( + 3 Vdc) 


M52 


Ibrt A buffer direction control 
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Table 6-2 • SBC- 11/21 -PLUS Standard Factory Configuration 


Function 


Jumper Connection 


Battery Backup/Rjwer-Up: 




No battery backup 


MltoM15 


^OC&ke-up circuit enabled 


— 


Starting Address: 




Start address 10000 


M22 to M18 


Restart address 10004 


M26 to M29 




M30toM26 


J.V1C1UVJI iCa • 




MapO 


M64 to M7 




M25toM21 




M21toM2 


Sorket A <-ontJiin<! 7K X 8 FPROM 


M7 to M6 




M61 toM12 

1VXU i. LLI 1V1 




M12 toM40 


oocKet d contains oJv x s j>kam 


JVL>7 to M.70 




M33 to M56 




M48 to M57 




M66 to M4 




MM trt Mdd 
LVIOJ lO IVltt 




M35 toM44 


Interrupts: 




SLU 1 BREAK asserts HALT and is received as 


M17 to M20 


level 7 interrupt (vector 140) 


M5toM8 




M74toM32 



60 Hz realtime clock asserts BEVNT M 19 to M23 

Rrallell/O: 

Ibrt A receive M52 to M50 

Fbrt B transmit M49 to M5 1 

M65toM58 
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Battery Backup 

The user can select battery backup mode to maintain a + 5 Vdc battery supply 
to the following: 

■ The 16 Kbytes of onboard static RAM 

■ 24-pin devices in socket set A 

■ 28-pin or 24-pin devices in socket set B 



The + 5 Vdc battery supply is provided through the Q-bus pin AVI. A maxi- 
mum of 2 mA is required. This supply is connected to wirewrap pin M16. 

To enable battery backup, the jumper wire between Ml and M15 is removed 
and a jumper wire is installed between M16 and M15. This provides battery 
backup power for the 16 Kbytes of onboard static RAM. To enable battery 
backup of 24-pin devices in socket set A, a jumper wire is installed between M7 
and M41. To enable battery backup of 28-pin devices in socket set B, a jumper 
wire is installed between M59 and M41. To enable battery backup of 24-pin 
devices in socket set B, a jumper wire is installed between M66 and M34. 

If the battery backup option is enabled, the wakeup circuitry must also be ena- 
bled for all RAMs on the board. The wakeup circuitry is enabled by ensuring 
that no jumper is installed between M4 and M6. (This is the standard factory 
configuration.) 

Wakeup Circuit 

The module has an onboard power wakeup circuit designed for use in systems 
without the Q-bus power sequencing protocol or in systems with battery 
backup. This circuit holds the BDCOK line negated until one second after + 5 V 
power is applied. When the module is used in a Q-bus backplane that has a 
power sequencing routine, the module wake-up circuit must be disabled. To do 
this, a jumper wire is installed between M6 and M4. The jumper wire is 
removed when using power supplies without power sequencing or when the 
battery backup option is installed. The module requires the -I- 5 Vdc and + 12 
Vdc power supplies to have a rise time of less than 50 nanoseconds. 

Starting Address 

The user selects the starting address for the microcomputer via wirewrap pins. 
When the module is powered up, the microcomputer loads this value into R7 
(program counter) as the first fetch address. The wirewrap pins are M22, M26, 
M29, M30, and M18, and are defined in Table 6-1. The user can select from 
eight available starting addresses. Table 6-3 lists these available addresses and 
the jumper connections required for each address. The restart address is always 
the start address incremented by four. The wirewrap pin locations are shown in 
Figure 6-1. 
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Table 6-3 - SBC 11/21 -PLUS Mode Register Configuration 



start 
Address 


Restart 
Address 


Connect 
M22to 


Connect 
M26to 


Connect 
M30to 


000000 


000004 


M18 


M29 


M18 


010000* 


010004 


M18 


M29 


M29 


020000 


020004 


M29 


M18 


M18 


U4UUUU 


U4UUU4 


MZy 


\A 1 O 

Mlo 




1000001 


100004 


M29 


M29 


M18 


140000 


140004 


M29 


M29 


M29 


172000 


172004 


M18 


M18 


M18 


173000 


173004 


M18 


M18 


M29 



* Factory setting. The start address should be selected in conjunction with the memory 
map configuration. Figure 6-5 shows how the available start addresses fit into the mem- 
ory maps. 

t When using the 27 128 EPROM with memory map 3 , strap the board for starting address 
100000 for actual starting address 40000; strap the board for 40000 for actual address of 
100000. 

Interrupts 

The SBC- 11/21 -PLUS implements a multilevel interrupt system that has eleven 
separate interrupts. Three interrupts — CTMER, BKRQ, and REVNT — are 
user-configurable by means of jumper wires, as shown in Figure 6-2. 

The CTMER interrupt is at the highest level (nonmaskable). It is caused by a 
timeout — that is, a failure to detect BRPLY during a fetch/read, write, or IAK 
transaction. Such a condition could occur only if the peripheral that caused the 
interrupt failed to return BRPLY during the vector reading operation. The other 
two interrupts the user can select are BKRQ and REVNT. All jumper combina- 
tions that are "electrically correct" are legal. 

A description of some typical configurations follows to familiarize the user with 
the different combinations available. 
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Jumper 

Connections Interrupt Condition 

M7 to M74 Allows the SLU 1 BREAK input to set the -CTMER nonmas- 

M20 to M3 1 kable interrupt and trap to restart address. BHALT bus 

M28 to M23 signal is ignored. The SLU2 800 Hz linetime clock and 

M8 to M24 BEVNT bus signal enable the REVNT interrupt. 

M5 to M74 Allows the BHALT bus signal to set the -CTMER non- 

Mi 7 to M8 maskable interrupt and trap to the restart address. SLU 1 

M20 to M3 1 BREAK input sets the BKRQ level 7 maskable interrupt, 
M23 to M7 1 and only the BEVNT bus signal enables the REVNT 
interrupt. 

M74 to M32 Allows the timeout (TMER) to set the -CTMER nonmask- 
M17 to M20 able interrupt for all timeouts. SLU1 BREAK or BHALT 
M5 to M8 bus signal set the BKRQ level 7 maskable interrupt, and 

M23 to M9 BEVNT bus line is clamped low; no interrupts can be gen- 

erated by BEVNT. 



GND 



M32 



M74 



CAS 



-HTRP 



— CTMER 



TIMEOUT 

NONMASKABLE 

INTERRUPT 



-B2CLR 



M17 M20 

SLU1 r-i (-1 

BREAK L -' 
M31 

GND □ 

BHALT L 



BEVNT L 



SLU2. 
LTC 



50 HZ- 
{ 60HZ- 
800 HZ- 
+ 3 VDC- 
GND- 



M27 



M19 M23 



— o- 



TEVNT 



M28 
M9 
M11 



E10: 



+3 VDC 

u 





E10 



RESET 



+3 VDC 



BKRQ 



CAS 



E2 



CBKRQ 



LEVEL 7 

MASKABLE 

INTERRUPT 



-B2CLR 



1_ 


D 

E19 


REVENT 


INTERRUPT 
LEVEL 6 




C 




» 






y 

RESET 





Figure 6-2 ■ SBC-11/21-PLUS Interrupt Configurations 
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Parallel I/O 

The parallel I/O is implemented with the 8255 A-5 programmable peripheral 
interface (PPI) and connects to the user's interface through the J3 connector. 
Figure 6-3 illustrates the wirewrap pins used for the configuration of the 
parallel I/O. The directions of port A and port B transceivers are dependent on 
the logic level connected to M49 and M52. Wirewrap pin 52 connects to port A 
through a 200-ns minimum rise time edge delay circuit. When M50 ( + 3 Vdc) 
is jumpered to pins M49 and M52, port A and port B buffers are inputs to the 
PPI from the J3 connector. When M5 1 (GND) is jumpered to pins M49 and 
M52, port A and port B buffers are outputs from the PPI to the J3 connector. 

The direction of port A and port B can also be controlled by a user's program. 
To make this possible, M58 and M54 must be jumpered to M49 and M52. The 
data outputs via port C will control the voltage levels at the direction control 
inputs to ports A and B. 

Wirewrap pins M65 and M53 can be jumpered to M49 and M52 to allow the 
user to control the direction of the transceivers via J3 connector pins 5 and 7. 
When not using wirewrap pins M58 and M65 or M54 and M53 to control the 
direction of ports A and B, jumpers connected between M58 and M65 and 
between M54 and M53 allow PC4 and PC6 to be used as inputs to the PPI from 
theJ3 connector. 

Note 

If pins M65, M53, M58, or M54 are used for program control off 
port A or B, the user must ensure that the PPI and the buffer do 
not contend as driver output to driver output. If this condition is 
allowed to occur, damage to both drivers may result. 

The programmable peripheral interface can function in three modes selected 
by the software. The jumper configurations and the handshake signals or each 
of these modes are shown in Tables 6-4, 6-5, and 6-6. 
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Figure 6-3 ■ SBC-11/21-PLUS Parallel I/O Configurations 



6-14 ■ KXT1 1-AB FALCON-PLUS SBC- 1 1/21-PLUS Microcomputer 



Table 64" 


SBC-11/21-PLUS Mode 0 Buffer Configuration (No Handshake) 


PPII/O 


Input Status 


Output Status 


Port C Controlled 


Port A 


M52 to M50 


M52toM51 


M52 to M54 or M58 


R>rtB 


M49toM50 


M49toM51 


M49toM54orM58 


PC7 


n/a 


Output 




PC6 


M54toM53 


Never external 




PC5 


n/a 


Output 




PC4 


M58 toM65 


Never external 




PC3 


n/a 


Interrupt A 




PC2 


Input 


n/a 




PCI 


n/a 


Output 




PCO 


n/a 


Interrupt B 






Table 6-5 


- SBC-1 1/21-PLUS Mode 1 Buffer Configuration (Strobed I/O) 


PPII/O 


Input Status 


Output Status 


Port C Controlled 


Port A 


M52 to M50 


M52 to M51 


n/a 


PortB 


M49toM50 


M49toM51 


M49toM54or 
M58 


PC7 


n/a 


Buffer A full 




PC6 


M54 to M53 
(Acknowledge A)* 


Never external 




PC5 


n/a 


Buffer A full 




PC4 


M58toM65 
(Strobe A) 


Never external 




PC3 


n/a 


Interrupt A 




PC2 


Strobe B (input) 
Acknowledge B 
(output) 


n/a 




PCI 


n/a 


Buffer B full 




PCO 


n/a 


Interrupt B 





* User's hardware acknowledges receipt of data output by port A. 
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Table 6-6 


- SBC-11/21-PLUS Mode 2 Buffer Configuration and Handshake 


PPII/O 


Input Signal 


Output Signal 


IbrtA 


Bidirectional bus 


IfM52toM54 orM53 


IbrtB 


n/a 


n/a 


PC7 


n/a 


Output buffer A full 


PC6 


Acknowledge A 


n/a 


PC5 


n/a 


Input buffer A full 


PC4 


Strobe A (if M65 to M58) 


n/a 


PC3 


n/a 


Interrupt A 


PC2 


Input 


n/a 


PCI 


n/a 


Output 


PCO 


n/a 


Output 



Serial I/O 

The jumper options relating to the serial I/O determine the interrupt response 
of the system. All responses to the BREAK detection by SLU1 are listed in Table 
6-7. 



Table 6-7" 


SBG11/21-PLUSSLU1 BREAK Detection 


Jumper Connection 


BREAK Response 


Ml7toM20 


BHALT signal to the Q-bus and 


M5toM8 


BKRQ interrupt (vector 140) 


M20toM31 


No response 


M5toM8 




M8toM17 


BKRQ interrupt (vector 140) 


M20toM31 


(no BHALT to bus) 


M17toM74 


CTMER interrupt 


M20toM31 


(HALT trap) through restart 


M8toM24 





Memories 

The memory system for the module is the Q-bus, 4 Kbytes of local RAM, and 
four 28-pin sockets that accept either 24-pin or 28-pin industry-standard + 5 V 
memory chips. These chips are provided by the user and can be either 
EEPROMs, EPROMs, PROMs, ROMs, or static RAMs. The sockets will accept 
2K x 8, 4K x 8, 8K X 8, and 16K x 8 PROMs/EPROMs/EEPROMs, or 2K x 8 
and 8K x 8 static RAMs. 
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There are two socket sets: set A, controlled by -CSKTA and set B, controlled 
by -CSKTB. Each set has a high-byte socket and a low-byte socket that are 
interconnected as shown in Figure 6-4. The wirewrap pins used to configure 
the memory are shown in Figure 6-5 and described in Table 6-1. The stand- 
ard factory configuration of the installed jumper wires is represented by the 
dashed lines in Figure 6-5. In addition to configuring the sockets, the user 
must configure the decode memory address chip to select one of the four 
memory maps available. 

Note 

The SBC- 11/21 -PLUS contains semiconductor devices that may be 
susceptible to damage by electrostatic charges. When handling the 
board and configuring the wirewrap pins, you should keep the 
board on a grounded conductive plane. Also, use wrist straps in 
contact with the skin to keep yourself at the same ground 
potential. 
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Figure 6-4 ■ SBC-1 1/2 1-PLUS Socket Sets A and B Interconnection 
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NOTE: DOTTED LINES ILLUSTRATE FACTORY CONFIGURATION. 



Figure 6-5 ■ SBC- 11/21-PLUS Memory Configuration 

■ MEMORY MAPS 
Figure 6-6 shows the four memory maps available. The module can be con- 
figured to select the one that meets the user's requirements. Wirewrap pins 
M18, M21, M29, and M25 are used to select the memory map. The jumper 
requirements are listed in Table 6-8. 
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16KB 

(120000) 40KB H SOCKET B 



MAPO 

128 BYTES 
(NOTE 2) 



(NOTE 1) 



4KB 
SOCKET A 



Q-BUS 



8KB 
LOCAL RAM 



Q-BUS 



64KB 



58KB 
56KB 



48KB 



40KB- 



32KB- 



24KB 



16KB 



8KB- 



0KB 



MAP 1 



(NOTE 1) 



14KB 
SOCKET B 



16KB 
LOCAL RAM 



32KB 
SOCKET A 



62KB 



58KB 
56KB 



48KB 



32KB 



24KB 



16KB 



0KB 



MAP 2 

128 BYTES 
(NOTE 2) 



(NOTE 1) 



4KB 
SOCKET A 



Q-BUS 



128 BYTES 
(NOTE 3) 



LOCAL RAM 



16KB 
SOCKET B 



64KB 



62KB 



58KB 
56KB 



48KB 



40KB- 



32KB 



24KB 



16KB 



8KB 



0KB' 



MAP 3 



Q-BUS 
(NOTE 1) 



14KB 
SOCKET B 



32KB 
SOCKET A 



16KB 
LOCAL RAM 



NOTES 

1. THIS SECTION CONTAINS THE LOCAL I/O ADDRESSES FOR THE SLUS AND 

PPI. ALL UNASSIGNED ADDRESSES ARE ASSUMED TO RESIDE ON THE Q-BUS. 
2. ADDRESSES 177777 - 177600 IN MAPS 0 AND 2 ARE RAM SCRATCHPAD 
LOCATIONS USED BY MACRO-ODT. 

3. ADDRESSES 77777 - 77600 IN MAP 2 ARE ALLOCATED TO THE Q-BUS. 

4. UNDERLINED ADDRESSES ARE JUMPER-SELECTABLE START ADDRESS. 



Figure 6-6 ■ SBC- 11/21-PLUS Memory Maps 



Table 6-8 ■ SBC- 11/21-PLUS Memory Map Jumpers 



Map Selection 


Jumper M25 to 


Jumper M21 to 


MapO 


M21 


M29 


Map 1 


M18 


M29 


Map 2 


M29 


M18 


Map 3 


M21 


M18 
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■ PROMs/EPROMs/EEPROMs 
The 28-pin sockets accept 24-pin and 28-pin PROMs, EPROMs, or EEPROMs. If 
24-pin chips are seleaed, caution must be observed to ensure that pin 1 of the 
chip is placed into socket hole 3. The configuration requirements of some 
industry compatible PROMs/EPROMs are described in Tables 6-9 and 6- 10. The 
user may select chips from other vendors; however, the pin configuration must 
be compatible with the sockets provided. A 250-nanosecond maximum output 
enable time is also required, and the maximum access time for compatible 
PROMs/EPROMs is 450 nanoseconds. The maximum output enable time is 
defined as the time from the assertion of TDIN or TDOUT by a bus master to the 
time the module asserts valid data onto the bus. 

The user installs a jumper wire from the pin referenced by the chip type to the 
socket pin described in the tables. Figure 6-5 provides a reference for all signals 
and the socket pins associated with the wirewrap pins. These interconnections 
are listed separately under socket set A and socket set B, and some jumper wires 
are common to both socket sets. Some devices may not require a connection or 
installation of a jumper wire and are designated by an "nc* (requires no connec- 
tion) in the tables. The wirewrap pin locations are shown in Figure 6-1. 

Table 6-9 - SBC-11/21-PLUS Socket Set A Configuration for 
EEPROMs/EPROMs/PROMs 

Connect Referenced Pin to Socket A Pin 
Part Pins Size M40 M37 M7 M61 M14 M39 M64 



EEPROMs 




















Intel 




















2815 


24 


2Kx8 


M12 


nc 


M6 


M12 


nc 


nc 


M7 


EPROMs 




















Intel 




















2716 


24 


2KX8 


M12 


nc 


M6 


M12 


nc 


nc 


M7 


2716-1 


24 


2KX8 


M12 


nc 


M6 


M12 


nc 


nc 


M7 


2716-2 


24 


2Kx8 


M12 


nc 


M6 


M12 


nc 


nc 


M7 


2732 


24 


4Kx8 


M44 


nc 


M6 


M44 


nc 


nc 


M7 


2732A 


24 


4Kx8 


M44 


nc 


M6 


M44 


nc 


nc 


M7 


2764 


28 


8KX8 


M44 


M46 


nc 


M44 


M36 


M36 


M6 


27128 


28 


16Kx8 


M44 


M39 


M10 


M44 


M39 


M36 


M6 


TI 




















TMS2516 


24 


2Kx8 


M12 


nc 


M6 


M12 


nc 


nc 


M7 


TMS25 16-35 


24 


2Kx8 


M12 


nc 


M6 


M12 


nc 


nc 


M7 


Mostek 




















MK2716 


24 


2Kx8 


M12 


nc 


M6 


M12 


nc 


nc 


M7 


MK2764 


28 


8Kx8 


M44 


nc 


nc 


M44 


M36 


nc 


M6 



(continued on next page) 
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Table 6-9 - SBC-1 1/21-PLUS Socket Set A Configuration for 
EEPROMs/EPROMs/PROMs (Cont) 

Connect Referenced Pin to Socket A Pin 
Part Pins Size M40 M37 M7 M61 M14 M39 M64 

PROMs 

Intel 

3632 24 4Kx8 M12 nc M6 M12 nc nc M7 

3632-1 24 4Kx8 M12 nc M6 M12 nc nc M7 



nc = requires no connection 



lable 6-10 - SBC-1 1/21-PLUS Socket Set B Configuration for 
EEPROMs/EPROMs/PROMs 

Connect Referenced Pin to Socket A Pin 
Part Pins Size M35 M48 M13 M63 M59 M66 M33 

EEPROMs 

Intel 



2815 


24 


2Kx8 


M12 


nc 


nc 


M12 


nc 


M6 


nc 


EPROMs 




















Intel 




















2716 


24 


2Kx8 


M12 


nc 


nc 


M12 


nc 


M6 


nc 


2716-1 


24 


2Kx8 


M12 


nc 


nc 


M12 


nc 


M6 


nc 


2716-2 


24 


2Kx8 


M12 


nc 


nc 


M12 


nc 


M6 


nc 


2732 


24 


4Kx8 


M44 


nc 


nc 


M44 


nc 


M6 


nc 


2732A 


24 


4Kx8 


M44 


nc 


nc 


M44 


nc 


M6 


nc 


2764 


28 


8Kx8 


M44 


M46 


M36 


M44 


M36 


nc 


M36 


27128 


28 


16Kx8 


M44 


M33 


M33 


M44 


M36 


M10 


M59 


n 




















TMS2516 


24 


2Kx8 


M12 


nc 


nc 


M12 


nc 


M6 


nc 


TMS25 16-35 


24 


2Kx8 


M12 


nc 


nc 


M12 


nc 


M6 


nc 


Mostek 




















MK2716 


24 


2Kx8 


M12 


nc 


nc 


M12 


nc 


M6 


nc 


MK2764 


28 


8Kx8 


M44 


nc 


M36 


M44 


M36 


nc 


nc 


PROMs 




















Intel 




















3632 


24 


4Kx8 


M12 


nc 


nc 


M12 


nc 


M6 


nc 


3632-1 


24 


4Kx8 


M12 


nc 


nc 


M12 


nc 


M6 


nc 



nc = requires no connection 
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- RAMs 

The 28-pin sockets can also accept 24-pin static RAM chips. Caution must be 
observed to ensure that pin 1 of the chip is installed into socket hole 3. The 
configuration requirements of some industry-compatible RAMs are described in 
Tables 6-11 and 6-12. The user may select chips from other vendors; however, 
the pin configuration must be compatible with the sockets provided. The 
selected RAMs are required to meet the maximum output enable time and the 
maximum access time specified for the PROMs. 

The user installs a jumper wire from the pin referenced by the chip type to the 
socket pin described in the tables. Figure 6-5 provides a reference for all signals 
and the socket pins associated with the wirewrap pins. These interconnections 
are listed separately under socket set A and socket set B, and some jumper wires 
are common to both socket sets. Some devices may not require a connection or 
installation of a jumper wire and are designated by an "nc" in the tables. The 
wirewrap pin locations are shown in Figure 6-1. 



Table 6-11 


- SBC-11/21-PLUS Socket Set A Configuration for RAM 


Part 


Connect Referenced Pin to Socket A Pin 
Pins Size M40 M37 M7 M61 M14 M39 


Mostek 
MK4802 


24 2Kx8 M57 nc M34 M56 nc nc 



Toshiba 



TMM2016P 24 2Kx8 M57 nc M34 M56 nc nc 

TMM2016P-1 24 2Kx8 M57 nc M34 M56 nc nc 

TC5565P/P-1 28 8Kx8 M44 M57 M34 M44 nc M56 
TC5565PL/PL-1 

Hitachi 

HM6116P 24 2Kx8 M57 nc M34 M56 nc nc 

HM6264P 28 8Kx8 M44 M57 M34 M44 nc M56 



nc = requires no connection 
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Table 6-12 - SBC- 11/21 -PLUS Socket Set B Configuration for RAM 

Connect Referenced Pin to Socket A Pin 
Part Pins Size M35 M48 MB M63 M59 M66 M33 

Mostek 

MK4802 24 2Kx8 M57 nc nc M56 nc M34 nc 

Toshiba 

TMM2016P 24 2Kx8 M57 nc nc M56 nc M34 nc 
TMM2016P-1 24 2Kx8 M57 nc nc M56 nc M34 nc 
TC5565P/P-1 28 8Kx8 M44 M57 nc M44 M41 M41 M56 
TC5565PL/PL-1 

Hitachi 

HM6116P 24 2Kx8 M57 nc nc M56 nc M34 nc 

HM6264P 28 2Kx8 M44 M57 nc M44 M36 M34 M56 

nc = requires no connection 

Cables and Connectors 

The module has a 30-pin connector (J3) for an external interface with the 
programmable I/O interface and two 10-pin connectors (Jl and J2) for the 
external interface of the serial line units (SLUs). The locations of these connec- 
tors on the module are shown in Figure 6-1. 

Parallel I/O Interface 

The module connector is a 30-pin AMP MODU connector. The I/O signals are 
buffered and are capable of driving up to 50 feet (maximum) of flat ribbon or 
round cable with a 30-pin AMP contact housing at each end. The following list 
of connectors is compatible with the module connector: 

AMP MODU polarized or nonpolarized contact housings for crimp snap-in pin 
and receptacle contacts: 

Latching, polarized housings 2-8763 1-6 no strain relief 

87733-6 strain relief 

Nonlatching, polarized housings 1-87977-3 no strain relief 

1-102184-3 strain relief 

Nonlatching, nonpolarized 2-87456-6 no strain relief 

housings 2-87832-7 strain relief 

Receptacle contacts 87045-3 for 30 to 26 AWG 

102098-3 for 32 to 27 AWG 
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Mass termination connectors for flat cables: 

Separate parts (nonpolarized) 1-88378-1 connector 

1-86873-2 cover 
1-88340-1 strain relief cover 

1-88392-1 connector 
1-86373-2 cover 
1-88340-1 strain relief cover 

1-88379-1 no strain relief 
1-88476-1 with strain relief 

1-88393-1 no strain relief 
1-88478-1 with strain relief 

1-88392-1 connector 
1-86873-2 cover 
1-88340-1 strain relief cover 

1-88423-1 no strain relief 
1-88479-1 with strain relief 

1-102393-3 housing for 30-26 AWG 
1-102396-3 cover 
1-102392-3 kit 

1-102398-3 housing for 26-22 AWG 
1-102396-3 cover 
1-102397-3 kit 

Connectors can be terminated to discrete wire in sizes 30-26 AWG, 26-24 AWG, 
as well as jacketed cable and bonded ribbon cable. 



Separate parts (polarized) 



Connector and cover kits 
(nonpolarized) 

Connector and cover kits (polarized) 
Separate parts 



Latching connectors and covers 
(polarized) 

Mass modular connector system 



Serial Line Interfaces (Jl and J2) 

Each serial line unit (SLU) is compatible with EIARS-232C and EIARS-423 serial 
type interfaces. SLU1 interfaces through J 1, and SLU2 interfaces through J2. 

The user installs a slew rate resistor determined by the operating baud rate 
defined in Table 6-13. The slew rate resistor is identified as R6 and its location 
on the module is shown in Figure 6-1. 
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The user provides the interconnecting cables. The following list describes some 
standard Digital cables for use with the KXTl 1-AB: 

BC20N-05 5-foot EIA RS-232C null modem cable to direcdy interface with 
the EIA RS-232C terminal (2x5 pin AMP female to RS-232C 
female) 

BC21B-05 5-foot EIA RS-232C modem cable to interface with modems and 
acoustic couplers (2x5 pin AMP female to RS-232C male) 

BC20M-50 50-foot EIA RS-422 or RS-423 cable for high throughput transmis- 
sion (19.2 Kbaud) between two SBC- 11/21 -PLUS computers 
(2 X 5 pin AMP female to 2 x 5 pin AMP female) 



Table 6-13 - EIA Slew Rate Resistor Values 


Baud Rate 


Resistor R6 (ohms) 


38400 


22 kn* 


19200 


51 kn 


9600 


120kfit 


4800 


200 kn 


2400 


430 kn 


1200 


820 kn 


600 


iMn 


300 


iMn 



* Factory-installed value 

t Maximum baud rate for SLU 1 
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The KXT11-CA is a single-board computer (SBC) that can operate as a 
peripheral I/O processor or as a stand-alone computer. 



■ Specifications 



Identification 


M8377 


Size 


Quad 


Power Requirements 


Power supply 




+ 5Vdc ±5% 


3.5 A (typical), 4 A (maximum) 


-l it \rA r -(-50/ 

T Li. V UC — J lO 


ow miuidinpcrc \iypiLai) uscu oy 




onboard circuity; 2 A (maximum) 




includes current provided to outside 




interface through pin 10 of the serial 




I/O connector for operating the 




DLV1 1-KA EIA-20 milliampere 




converter option. 




The + 12 V typical current is mea- 




sured with no connections at pin 10 of 




the serial I/O connector (fused line). 


Battery Backup 


12 milliampere (typical), 20 mil- 


+ 5 Vdc ±5% 


liampere (maximum) 


Bus Loads 




ac 


2.7 


dc 


1.0 


Related Documentation 




Document Tide 


Order Number 


KXT1 1-CA Single-Board Computer User's Guide EK-KXTCA-UG 


PDP-11 Architecture Handbook 


EB-23657-18 


Chipkit Users Manual 


EJ- 17475 


Micro/Tl 1 User's Guide 


EK-DCT11-UG 


TU58 Technical Manual 


EK-OTU58-TM 


KXTU-CA ROM Listing 


EK-KXTCA-HR 
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■ Configuration 

The KXT11-CA is configured by means of 32 jumpers and two edge-mounted 
switches. Jumper configurations are done by either installing, repositioning, or 
removing jumpers between pins. The locations and identification numbers of 
the pins are shown in Figure 7-1. Table 7-1 defines the pins by functional 
groups, and the standard factory-shipped configuration is listed in Table 7-2. 



Pl/O 



CONSOLE 



CHANNEL B CHANNEL A 



M57 o 
M56[oI 
M54 o_ 



J3 



J2 



J1 



BOOT/SELF- 
TEST SWITCH 

o M84 

0M83 
M82 
fo]M81 
[ojM80 
o M79 

M78 lo~~ol M77 
M76 o o M75 
M74 |o~~o] M73 
M72 lQ~Ql M71 

f°l M70 M67rHl o M66 
L£j M69 M65Mr^M64 
o M68 [ojM63 

M62fol o M61 
M60lo|fo]M59 
L°Jm58 



M42M41 
M43o |o o| M40 [o~o1 m39 
M38 o o M37 
M36. 
M34 



M55 
M53 
o M52 



M35 
M33 



EM51 
M50 
o M49 

SM48 
M47 



M46 
M45 
M44 



M 31 QM 32 M17 
|o o| o M15 
M30 M29 M13 

M28 M11 

|o o| o M9 
M27 M26 M7 



o o 


M16[_J 


o o 


M14 SBC ID 


o o 


M12 SWITCH 


o o 


M10 


O 0 


M8 


0 o 


M6 




o 0 
M5 M4 



M25 
M23 
M21 



M24 
M22 
M20 
M19 
M18 



n f\ n 



M3^ ^ 

o |o o| 

M2 



Figure 7-1 ■ KXT11-CA jumper Layout 
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Table 7-1 - KXT11-CA Jumper Pin Definitions 



Function 


1 UlUKt 9 


Base address 


Ml8andM19 

IVIIU (UfU iTll/ 


DMA requests 


AHA~1 AAAO \AAO A/t^ft AA^ 1 

M4/, M4o, M47, JVDU, JVD 1 


Realtime clock (60 Hz or 50 


M84, M82, M83 


Hz) 




SLU1 break (nonmaskable) 


yoi A/ion 
Mol, MoU 


User memory socket sites 


M57, M66, M61, M55, M60, M65, M63, M58, 




M52, M67, M64, M59, M56, M53, M62 


Memory map selection 


M24, M25, M22, M23, M20, M21 


Battery Backup: 




Onboard RAM 


Ml, M2, M3 


User RAM 


M68, M69, M70 


SLU1: 




Programmable baud rate 


M72, M74, M76, M78, M75, M73, M71, M77 


Serial output 


M43,M41,M42 


(RS-422, RS-423) 




Serial input 


M5.M4 


SLU2: 




Channel A 


M13, M12, M17, M16, Mil, M10, M9, M8, 




M15.M14, M7,M6 


Channel B 


M39, M40, M38, M37, M46, M45, M44, M34, 




M33, M28, M26, M35, M36, M29, M32, M27, 




M31,M30,M43 
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Table 7-2 ■ KXTll-CA Factory-shipped Jumper Configuration 


Function 


Jumpers Installed 


Base address 


Low range (jumper out) 


Interrupts: 




Realtime clock RTC60 


M82 to M83 


SLU1 (break) 


M81toM80 


DMA Requests: 




SLU2 channel A 


M51 to M50 


SLU2 channel B 


M47 to M48 


Memories: 




2K x 8 EPROM 


M53 to M55 


Memory map 0 


No jumpers installed 


Battery backup (no) 


MltoM2 


User RAM (no) 


M69toM70 


SLU1: 




Serial baud/bits rate (9600) 


M78 toM77 




M76toM75 




M72toM71 


Receiver (RS-423) 


No jumpers installed 


Transmitter 


M42toM41 


QT T 19 • 




Lliannel A receiver (Ki>-4zz; 


Ml J to M14 




JVll.? to IVllz 




Ml 1 to M10 




M7 to M6 




M8toM9 


Channel B receiver (RS-422) 


M36toM35 




M34 to M33 


Channel B transmitter (RS-422) 


M28 to M27 




M32 to M30 




M39 toM40 


Boot/self-test switch 


Ibsition 10 


ID switch 


Fbsition 2 
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User EPROM, EEPROM, and RAM 

The user can install EPROMs, EEPROMs, or RAMs into the two- user socket sites, 
shown in Figure 7-2. Table 7-3 lists jumper configurations for several memory 
chips. The user may select chips from other vendors; however, pin configura- 
tions must be compatible. Selected EPROMs or RAMs must meet maximum 
enable time of 250 nanoseconds and a maximum access time of 450 
nanoseconds. 




LEFT EDGE OF 
PC BOARD 
COMPONENT 
SIDE 



NOTE: PIN 12 OF THE USER'S CHIP, 24 PIN OR 28 PIN, IS 
INSERTED INTO PIN 14 OF THE USER SOCKET SITES. 
SHOWN INSERTED IS A 24 PIN CHIP. 

Figure 7-2 ■ KXT11-CA User Socket Sites 



Table 7-3 ■ KXT11-CA Memory Jumper Configurations 



Part No. 



Pins Size 



Juniper Connection between Pins 



56- 61- 55- 52- 61- 58- 66- 66- 63- 
55 62 53 53 59 59 67 64 64 
24 2KX8 R R I R I R R I R 
24 4KX8 R R I R R I R R I 
28 8Kx8 I I R R R I I R I 
28 16KX8 I I R I R I 1 R I 



Intel 
2716 
2732 
2764 
27128 



62- 53- 53- 59- 67- 64- 59- 64- 56- 
Toshiba 60 54 55 60 65 65 58 63 55 

TMM2016P-01 24 2Kx8 R R I I R I R R R 
TMM5565P-1 28* 8Kx8 I I R R I R I I I 

I - jumper installed; R = jumper removed 

* When 28-pin RAM devices are installed, M57 is jumpered to either M56 ( + 5 V source) 
or M55 ( + 5 V battery backup source). 
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Battery Backup 

The KXT1 1 -CA is factory-configured with no battery backup for the RAMs with 
a jumper inserted between pins Ml and M2. By removing this jumper and rein- 
stalling it between pins M2 and M3 , the user can select the battery backup con- 
figuration to maintain a + 5 V battery supply to the 16-Kbyte static RAM after 
the dc power is removed. The user must then supply battery backup voltage to 
pin AVI. 

User Sqcket + 5 V Power 

If the 32-Kbyte static RAM is jumpered for battery backup, then the user socket 
can also be jumpered for battery backup. This is done by removing the factory- 
installed jumper from between pins M70 and M69 and reinstalling the jumper 
between pins M69 and M68. 

Memory Maps 

The KXT11-CA can be configured for one of eight different memory maps, 
numbered from 0 to 7, as shown in Figure 7-3. Table 7-4 lists the jumper con- 
figurations required to select one of these memory maps. 



173777 

163777 
157777 



137777 

117777 
107777 
100000 



0 

KXTCSRB 
<3-1> 



1K I/O PAGE 


2K NATIVE FIRMWARE 


1K SELF TEST OVERLAY 


NXM 




4K * 
NATIVE 
FIRMWARE 
EXTENSION 






8K 

PROM/RAM 


8K 

PROM/RAM 




4K 

PROM/RAM 






2K 

PROM/RAM 
















RAM 


RAM 


RAM 


RAM 


MAPO 


MAP 1 


MAP 2 


MAP 3 


000 


001 


010 


011 



24 



1K I/O PAGE 


2K NATIVE FIRMWARE 


1 K SELF TEST OVERLAY 






4K * 
NATIVE 
FIRMWARE 
EXTENSION 




NXM 


















RAM 


RAM 


RAM 


RAM 










16K 

PROM/RAM 


NXM 


8K 

PROM/RAM 






4K 

PROM/RAM 






2K 






PROM/RAM 








MAP 4 


MAP 5 


MAP 6 


MAP 7 


100 


101 


110 


111 



•NOT CURRENTLY SUPPORTED 

**THE TOP 64 BYTES OF NATIVE RAM ARE RESERVED BY NATIVE FIRMWARE 



Figure, 7-3 ■ KXT11-CA Memory Maps 
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Table 74 - KXT11-CA Memory Map Jumpers 


Memory Map 


Juniper Connections 
M24toM5 M22 to M23 M20 to M21 


0 


IN IN IN 


1 


OUT IN IN 


2 


IN OUT IN 


3 


OUT OUT IN 


4 


IN IN OUT 


5 


OUT IN OUT 


6 


IN OUT OUT 


7 


OUT OUT OUT 


Boot/Self-test Option 

The KXT11-CA has a 16-position switch used to configure the bootstrap and 
self-test options. The location of this switch is shown in Figure 7-1. Table 7-5 
lists the options which can be selected. 


Table 7-5 


- KXT11-CA Boot/Self-test Switch Options 


Switch Position 


Option Description 


Stand-alone Boot 


0 


Application code in user ROM is executed; no selftest is 
performed. 


1 


Application code in user ROM is executed; self-test is 
performed. 


2 


Application code in user ROM is executed; self-test and 
ROM test are performed. 


3 


Boot application code from TU58 drive unit; self -test is 
performed. 


4 


No auto self-test; enter serial ODT. 



(continued on next page) 
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Table 7-5 ■ 


KXT11-CA Boot/Self-test Switch Options (Cont.) 


Switch Position 


Option Description 


System Boot 


5 


Self-test is performed; do not boot; wait for command 




from arbiter. 


6 


No self-test is performed; do not boot; wait for boot 




command from arbiter. 


7 


Reserved 


Dedicated Test 


8 


Used for stand-alone testing. Self-test is performed; 




loopback test is run; no application code is run; the 




RAM is mapped low. 


9 


Used for stand-alone testing. Self-test and user ROM test 




are performed; loopback test is run; no application code 




is run; the RAM is mapped low. 


10 


Used when running XXDP+ diagnostics. Self-test is per- 




formed; wait for additional test commands; the RAM is 




mapped low. 


11-15 


Reserved 



Base Address 

The jumper between pins M 18 and M 19 enables the user to select either a high- 
or a low-base address range. Within a particular range, the 16-position system 
ID switch enables the user to select one of 14 base addresses. Figure 7-1 shows 
the location of the system ID switch. Table 7-6 lists the jumper and switch con- 
figurations required for various base addresses. 

Note 

Due to a conflict of CPU addressing, the high base address range 
should be used if a FALCON SBC or more than eight KXT1 1-CAs 
are on the Q-bus. 
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Table 7-6 ■ KXT11-CA Base Address Configuration 


ID Switch 
Position 


SBC Be 

Low Range 
Ml8-M190ut 


ise Address 

High Range 
Ml8-M19In 


0* 


1* 


2 


17760100 


17762100 


3 


17760140 


17762140 


4 


17760200 


17762200 


5 


17760240 


17762240 


6 


17760300 


17762300 


7 


17760340 


17762340 


8 


17775400 


17777400t 


9 


17775440 


17777440t 


10 


17775500 


17777500t 


11 


17775540 


17777540t 


12 


17775600 


17777600t 


13 


17775640 


17777640t 


14 


17775700 


17777700t 


15 


17775740 


177777401 



* For these two switch positions, the Q-bus interface is disabled. 

t Caution: Using these base addresses may conflict with existing Q-bus devices. 



Realtime Clock Interrupt 

The realtime clock interrupt can be set for either 50-Hz or 60-Hz operation, as 
determined by pins M82, M83, and M84. The factory-shipped configuration is 
for 60-Hz operation, with a jumper installed between pins M82 and M83. To 
select 50-Hz operation, the user must removed the factory-installed jumper and 
reinstall it between pins M83 and M84. 

Break Enable 

The KXT1 1-CA is shipped with the console SLU 1 BREAK key interrupt enabled. 
This causes a nonmaskable T-l 1 trap to restart when the BREAK key is pressed 
on the SLU1 console terminal. To disable this interrupt, the user must remove 
the factory-installed jumper from between pins M80 and M81 and reinstall it 
between pins M79 and M80. 
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SLU1 Transmitter 

SLU1 can be configured to transmit either single-ended (RS-423) or differential 
(RS-422) asynchronous serial data out on connector J3. The factory-shipped 
configuration is for RS-423 transmission, with a jumper installed between pins 
M41 and M42. To select RS-422 transmission on SLU1, the user must remove 
the factory-installed jumper and reinstall it between pins M42 and M43. 

SLU1 Receiver 

SLU1 can be configured to receive either single-ended (RS-423) or differential 
(RS-422) asynchronous serial data in on connector J3. The factory-shipped con- 
figuration is for RS-423 input, with no jumper installed between pins M4 and 
M5. To select RS-422 input on SLU1, the user must install a jumper between 
pins M4 and M5. 

SLU1 Baud Rate 

The SLU1 output baud rate can be configured for either hardware or software 
control. With a jumper installed between pins M77 and M78, the baud rate is 
determined by the jumper configuration of pins M72 through M76, as shown in 
Table 7-7. If no jumper is installed between pins M77 and M78, the baud rate is 
under software control. 



The KXT11-CA is factory-shipped with a hardwired SLU1 output baud rate of 
9600. 



Table 7-7 


" KXT11-CA SLU1 Baud Rate Configuration 


Baud Rate 
(Bits/S) 


M72toM71 


Jumper Connection 
M74toM73 


M76toM75 


38400 


IN 


IN 


IN 


19200 


IN 


IN 


OUT 


9600 


IN 


OUT 


IN 


4800 


IN 


OUT 


OUT 


2400 


OUT 


IN 


IN 


1200 


OUT 


IN 


OUT 


600 


OUT 


. OUT 


IN 


300 


OUT 


OUT 


OUT 
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DMA Requests 

There are three DMA request lines to the direct transfer controller (DTC). Two 
request lines come from SLU2 channels A (transmit and receive). The third 
request comes from the counter/timer (8036) chip. The user can select two of 
these three requests by configuring jumper pins M47 through M5 1, as shown in 
Table 7-8. 

Table 7-8 - KXTll-CA DMA Request Configuration 
Jumper Connection Description 

M50 to M5 1 DMA request from SLU2 channel A (transmit) 

M48 to M49 DMA request from counter/timer chip 

M47 to M48 DMA request from SLU2 channel A (receive) 

Note 

Do not install a jumper between pins M49 and M50. This config- 
uration is not supported. 



SLU2 Channel A Receiver 

The SLU2 channel A receiver can be configured for either single-ended (RS- 
423) operation or differential input (RS-422) operation, as shown in Table 7-9. 

Table 7-9 ■ KXTll-CA SLU2 Channel A Receiver Configuration 



Jumper Status Description 



M17toMl6 


OUT 


SLU2 channel A single-ended (RS-423) 


M15 toM14 


OUT 


receiver operation 


M13 toM12 


OUT 




MlltoMlO 


OUT 




M9toM8 


OUT 




M7 to M6 


OUT 




M17toM16 


IN 


SLU2 differential input (RS-422) 


M15 toMl4 


IN 




M13 toM12 


IN 




MlltoMlO 


IN 




M9 to M8 


IN 




M7toM6 


IN 
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SLU2 Channel B Operation 

SLU2 channel B can be configured to receive either driver (differential or single- 
ended) or party-line signals (CCITT R1360) on connector J2, as shown in Table 
7-10. 



Table 7-10 ■ 


KXT11-CA SLU2 Channel B Configuration 


Jumper Connection 


Description 


M45toM6 


R1360 party-line input signal 


M44toM45 


TT104B input signal (RS-423) 



SLU2 Channel B Receiver 

The SLU2 channel B input can be configured for RS-422 (differential) or RS-423 
(single-ended) receiver operation. Channel B output can be configured for 
either RS-422 (differential), RS-423 (single-ended), or party line (CCITT R1360) 
operation, as shown in Table 7-11. 



Table 7-1 1 


■ KXT11-CA SLU2 Channel B Receiver Configuration 


Juniper 


Status 


Description 


M38toM37 


OUT 


RS-423 receiver operation 


M36toM35 


OUT 




M34toM33 


OUT 




M38toM37 


OUT 


RS-422 receiver operation 


M36toM35 


IN 




M34to M33 


IN 




M38toM37 


IN 


Rarty-line receiver operation 


M36toM35 


OUT 




M34toM33 


OUT 





Note 

When the SLU2 channel B receiver is configured for party-line 
operation, a jumper must be installed between pins M39 and M40 
for party-line termination. 
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SLU2 Channel B Transmitter 

The SLU2 channel B transmitter can be configured for either RS-423 (single- 
ended), RS-422 (differential), or party-line (CCITT 1360) operation, as shown in 
Table 7-12. 

Table 7-12 - KXT11-CA SLU2 Channel B Transmitter Configuration 
Jumper Connection Description 

M30 to M3 1 RS-423 transmitter operation 

M30 to M32 RS-422 transmitter operation 
M27toM28 

M29 to M30 CCITT 1360 party-line operation 
M39toM40 



Note 

When the SLU2 channel B transmitter is configured for party-line 
operation, a jumper must be installed between pins M39 and M40 
for party-line termination. 



- Cables and Connectors 

The KXT11-CA has a 40-pin connector (J4) for an external interface with the 
programmable I/O interface, a 40-pin connector for the full modem support 
interface (Jl), and two 10-pin connectors (J2 and J3) for the external interface 
of the serial line units (SLUs). The locations of these connectors are shown in 
Figure 7-1. 

Rirallel I/O Interface (J4) 

The I/O signals are buffered and are capable of driving up to 50 feet (maxi- 
mum) of flat ribbon or round cable with a 40-pin AMP contact housing at each 
end. The following two cables are compatible with the module connector: 

■ BC05L mirror-image cable 

■ BC06Rshielded-ribbon cable 
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Serial I/O Interfaces (Jl, J2, and J3) 

Each serial line unit (SLU) is compatible with EIA RS-232C and EIA RS-423 serial 
type interfaces. SLU1 interfaces through J3, SLU2 channel A interfaces through 
Jl, while SLU2 channel B interfaces through J2. 

The user provides the interconnecting cables. The following list describes some 
standard Digital cables for use with the KXT1 1-CA. 

BC20N-05 5-foot EIA RS-232C null modem cable to directly interface with 
the EIA terminal (2 x 5 pin AMP female to RS-232C female) 

BC21B-05 5-foot EIA RS-232C modem cable to interface with modems and 
acoustic couplers (2x5 pin AMP female to RS-232C male) 

BC20M-50 50-foot EIA RS-422 or RS-423 cable for high throughput transmis- 
sion ( 192 Kbaud) between two KXT1 1-CA computers (2 x 5 pin 
AMP female to 2 x 5 pin AMP female) 

Loopback Connectors 

Three loopback connectors — part numbers H302 1, H3022 and H3270 — are 
used in testing the KXT11-CA single-board computer. Two 10-pin loopback 
connectors (H3270) are used with 

■ SLU2 channel B sync/async I/O connector J2 

■ SLU1 console I/O connector J3 



The 40-pin loopback connector (H3022) is used with SLU2 channel A sync/ 
async I/O connector Jl. Note that the Jl connector can be configured, with 10 
switches, for RS-422 or RS-423 loopback operation. The 40-pin loopback con- 
nector (H3021) is used with the parallel I/O connector J4. 
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Chapter 8 - Introduction to Memories 



Digital offers a wide range of microcomputer memory products, including 
RAM (random-access memory) read/write modules, ROM (read-only memory) 
modules, and PROM (programmable read-only memory) modules. The size of 
the memory array on a single board can range from 4 Kbytes to 4 Mbytes. 

All memory boards include Q-bus interface logic, along with timing and control 
logic. In addition, each module's starting memory address is jumper-selectable 
to provide flexibility of memory layout within a system. 

Additional features, described below, are available on selected memory boards. 
Table 8-1 summarizes the features of the various memory boards available for 
use with Q-bus microcomputers. 

■ Parity Operation 

Some memory modules contain parity control circuitry that generates parity 
bits when data is written to memory, and tests parity bits when data is fetched 
from memory. Rarity errors are detected and flagged for processing by the CPU, 
thereby eliminating the processing of faulty data and the execution of faulty 
software. 

■ Window Mapping 

The MRV11-C and -D PROM/ROM modules can be configured to be accessed 
in one of two modes— direct addressing mode or page (or window mapping) 
mode. Direct addressing mode provides total access to all locations on the mod- 
ule. Window-mapped mode, on the other hand, is a virtual addressing scheme 
that uses two windows in the memory address space to access two segments of 
the memory array. Using this mode, two virtually adjacent segments can actually 
be located in nonadjacent physical address space. 
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■ Refresh Circuitry 

Dynamic metal oxide semiconductor (MOS) memory requires periodic refresh- 
ing to retain stored data. Memory modules with onboard refresh circuitry per- 
form this function automatically, eliminating the need for control signals on the 
bus and thereby improving overall system performance. 

■ Battery Backup 

The stored contents of MOS memory is volatile; that is, when operating power is 
lost, memory data is lost. However, memory contents can be protected during 
system power failures by supplying battery backup power. The MCV1 1-D RAM 
memory module has onboard battery backup. Other memory modules can be 
configured to support user-supplied battery backup capabilities. 

■ Bootstrap 

Some PROM/ROM modules allow the user to install a bootstrap program in a 
portion of the memory array, thereby eliminating the need for an additional 
bootstrap board. 

■ I/O Page 

In keeping with the standard PDP-11 architecture, the upper 4 Kwords of 
address space in all Q-bus systems is reserved for communications with periph- 
eral devices. This area is known as the I/O page. Some memory modules, how- 
ever, can be configured to permit the use of the lower 2 Kwords of the I/O page 
as actual memory locations. (Note that the system designer must exercise care 
in assigning these memory locations to avoid conflicts with peripheral device 
control and status registers.) 
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■ Control and Status Registers 

Some memory modules contain a control and status register (CSR) used to 
access certain module features under program control. In particular, the 
MRV11-C and -D PROM/ROM modules use the control and status register to 
control the window-mapping access mode, and the MSV11-L, -P and -Q RAM 
modules use the control and status register to permit program control of certain 
parity functions. 
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Table 8-1- 


Memory Board Summary/ Comparison Chart 


Feature 


MCV11-D 


MRV11-C 


MRV11-D 


Memory type 


static 

CMOS RAM 


user-supplied 
ROM/PROM 


user-supplied 
ROM/PROM 
and static 
RAM 


Memory size 


8 Kbytes and 


up to 64 
Kbytes 


up to 512 
Kbytes 


Bus addressing 


selectable 


18 Kit 


selectable 


Window mapping 


no 


selectable 


selectable 


Bootstrap 


no 


yes 


yes 


Onboard refresh 


n/a 


n/a 


n/a 


Battery backup 


onboard 


n/a 


selectable 


Start address boundary 


4-Kbytes 


8-Kbytes 1 


4-Kbytes 1 


Modifiable I/O page 


yes 


no 


no 


Access time (DATI max) 250 

nanoseconds 


selectable 


selectable 


Parity operation 


no 


no 


no 


CSR register 


no 


yes 2 


yes 2 



Notes 

1. In direct addressing mode 

2. In window mapping mode 

3. 22-bit only on the MSV1 1-PL 

4. Not supported by Digital 

5. Except for the MSVl 1-QA Etch Revision A 
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Table 8-1 


■ Memory Board Summary/Comparison Chart (Cont.) 


MSV11-D 


MSV11-E 


MSV11-L 


MSV11-P 


MSV11-Q 


dynamic 
MOSRAM 


dynamic 

R/LKJo Ivfllvl 


dynamic 
MOS RAM 


dynamic 
MOSRAM 


dynamic 

MOS RAM 
LviyjD x\/uvi 


4 Kbytes to 


4 Kbytes to 
32 Kbytes 


128 Kbytes or 
256 Kbytes 


256 Kbytes or 
5 12 Kbytes 


1,2 or 4 
Mbytes 


1A-/18 kit- 


16-/18-bit 


selectable 


selectable 3 


22 -bit 


no 


no 


no 


no 


no 


no 


no 


no 


no 


no 


yes 


yes 


yes 


yes 


yes 


selectable 4 


selectable 4 


selectable 4 


selectable 4 


selectable 5 


8-Kbytes 


8-Kbytes 


4-Kbytes 


8-Kbytes 


128-Kbytes 


yes 


yes 


yes 


no 


no 


225 

nanoseconds 


265 

nanoseconds 


230 

nanoseconds 


260 

nanoseconds 


358 

nanoseconds 


no 


yes 


selectable 


yes 


yes 


no 


no 


selectable 


yes 


yes 



Chapter 9 - MCVll-D CMOS Read/Write Memory with 
Battery Backup 



The MCVll-D is a static CMOS read/write memory with battery backup. The 
MCVll-D memory is available in two versions — the MCV11-DA and the 
MCV11-DC, with storage capacities of 8 Kbytes and 32 Kbytes, respectively. 



■ Specifications 



Identification 




M8631 






Size 




Dual 






Bus Loads 










ac 




2.0 






dc 




1.0 






Power Requirements 






Active 


Standby 


Data 

Retention 


MCVll-DC (32 Kbytes): 








Current 


+ 5 V Typical* 


1.23 A 


1.22 A 


0 




+ 5 V Maximum* 


2. 16 A 


2.15 A 


0 




+5VBBUTypicalt 


1mA 


1mA 


9mA 




+ 5VBBUMaximumt 


2mA 


2mA 


14 mA 


Power 


+ 5 V Typical 


6.2 W 


6.1 W 


0.045 W 




+5 V Maximum 


11.34 W 


11.29 W 


0.073 W 


MCVll-D A (8 Kbytes): 








Current 


+ 5 V Typical* 


1.20 A 


1.19A 


0 




+ 5 V Maximum* 


2.09 A 


2.08 A 


0 




+ 5VBBUTypicalt 


1mA 


1mA 


9mA 




+ 5 V BBU Maximum! 


2mA 


2mA 


14 mA 


Power 


+5 V Typical 


6.0 W 


5.95 W 


0.045 W 




+ 5 V Maximum 


10.97 W 


10.92 W 


0.073 W 



* + 5 V current is recorded with no + 5 V BBU supply connected. 

t + 5 BBU current assumes + 5 V equals 4.75 V and + 5 BBU equals 525 V. In the active 
and standby mode, a majority of current comes from the + 5 V supply. Thus, it appears 
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as though very little current is required by the +5 BBU supply. In the data retention 
mode, the + 5 V supply is assumed to be at 0 V. The current supplied by + 5 BBU is 
used to trickle charge the batteries. If the batteries were disconnected, + 5 BBU would 
be typically 20 uA 

Data Retention 

MCV1 1-DC 1 180 hr (typical); 100 hr (rninimum) 

MCV1 1-DA 2647 hr (typical); 333 hr (minimum) 

Access and Cycle Times 

Access Tune (ns) Cycle Tune (ns) 

Bus Cycle Typical Maximum Notes Typical Maximum Notes 



DATI 


225 


250 


(1) 


520 


570 


(4) 


DATO(B) 


50 


55 


(2) 


500 


550 


(4) 


DATIO(B) 


590 


620 


(3) 


1010 


1070 


(5) 



Notes 

1. R SYNC to T RPLY with rninimum timing (25 ns) from R SYNC to R DIN and 
typical or maximum module propagation delays. 

2. R SYNC to T RPLY with minimum timing (50 ns) from R SYNC to R DOUT 
typical or maximum module propagation delays. 

3. R SYNC to T RPLY (DAID portion of the bus cycle) with minimum timing 
(25 ns) from R SYNC to R DIN and minimum timing (350 ns) from T RPLY 
(DATI portion of cycle) to R DOUT. 

4. R SYNC to TIM 130 negated. 

5. R SYNC to TIM 130 negated (DATO). 



Nonstandard Environmental Specifications 

Storage Temperature -30°C to 60°C (-22°F to MOT) 
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■ Related Documentation 



Document Htle 

MCV11-D User's Guide 
MCV1 1-D Reference Card 



Order Number 

EK-MCV1D-UG 
EK-MCV1D-RC 



MCV1 1-D Field Maintenance Print Set MP-01309-00 
- Configuration 

The MCV1 1-D is configured by means of several wirewrap jumpers, as shown in 
Figure 9-1. The user can configure the following MCV1 1-D features: 

■ Module starting address 

■ 16-, 18-, or 22 -bit addressing 

■ Memory I/O page size 



Battery backup 
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Figure 9-1 ■ MCVl 1-D Module Layout 
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Module Starting Address (MSA) 

The module starting address is equal to the number of decimal Kwords already 
configured in the system. Jumpers L, M, N, P, and R select the first address in 
the 128-Kword block of addresses that contains the module's MSA. Jumpers A, 
B, C, D, E, and F select the particular 4-Kword increment in that 128-Kword 
block where the MSA begins. The 128-Kword block selected is called the FAR 
(First Address Range). The 2-Kword increment is called the PSA (Partial Start- 
ing Address). The following equation shows how the MSA, FAR, and PSA are 
related: 

PSA = MSA-FAR 

Refer to Tables 9-1 and 9-2 for jumper locations for the FAR and PSA, 
respectively. 

Table 9-1 - MCV11-D FAR Jumper Configurations 

First Address Range (FAR) Jumpers In (X) to Ground (R) 

Decimal(K) Octal L M N P 



000-124 


00000000-00760000 










128-252 


01000000-01760000 








X 


256-380 


02000000-02760000 






X 




384-508 


03000000-03760000 






X 


X 


512-636 


04000000-04760000 




X 






640-764 


05000000-05760000 




X 




X 


768-892 


06000000-06760000 




X 


X 




896-1020 


07000000-07760000 




X 


X 


X 


1024-1148 


10000000-10760000 


X 








1152-1276 


11000000-11760000 


X 






X 


1280-1404 


12000000-12760000 


X 




X 




1408-1532 


13000000-13760000 


X 




X 


X 


1536-1660 


14000000-14760000 


X 


X 






1664-1788 


15000000-15760000 


X 


X 




X 


1792-1916 


16000000-16760000 


X 


X 


X 




1920-2044 


17000000-17760000 


X 


X 


X 


X 



Note 

The MCV11-D is shipped for 18-bit systems. For applications in 
which the module is configured outside this address space, the 
module must be configured for 22 -bit addressing by inserting a 
jumper from pin J to R 
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Table 9-2 ■ MCVll-D PSA Jumper Configurations 


Partial Starting 
Address (PSA) 


Jumpers in (X) to Ground (R) 


Decimal(K) 


Octal 


ABC 


D E 


0 


00000000 






4 


00020000 




X 


8 


00040000 




X 


12 


00060000 




X X 


16 


00100000 


X 




20 


00120000 


X 


X 


24 


00140000 


X 


X 


28 


00160000 


X 


X X 


32 


00200000 


X 




36 


00220000 


X 


X 


40 


00240000 


X 


X 


44 


00260000 


X 


X X 


48 


00300000 


X X 




52 


00320000 


X X 


X 


56 


00340000 


X X 


X 


60 


00360000 


X X 


X X 


64 


00400000 


X 




68 


00420000 


X 


X 


72 


00440000 


X 


X 


76 


00460000 


X 


X X 


80 


00500000 


X X 




84 


00520000 


X X 


X 


88 


00540000 


X X 


X 


92 


00560000 


X X 


X X 


96 


00600000 


X X 




100 


00620000 


X X 


X 


104 


00640000 


X X 


X 



(continued on next page) 



i 

i 
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Table 9-2 - MCV11-D PSA Jumper Configurations (Cont) 



Partial Starting 

Address (PSA) Jumpers in (X) to Ground (R) 



Decimal(K) 


Octal 


A 


B 


c 


D 


E 


108 


00660000 


X 


X 




X 


X 


112 


00700000 


X 


X 


X 






116 


00720000 


X 


X 


X 




X 


120 


00740000 


X 


X 


X 


X 




124 


00760000 


X 


X 


X 


X 


X 



Taking an MSA of 336 Kword as an example, find the FAR in Table 9- 1 by locat- 
ing the first address in the block with the 336th location. This is 256, the FAR 
value. To find the PSA, subtract 256 from 336. This yields a PSA of 80. Jumper 
the FAR of 256 by connecting pin N to pin R (ground). Jumper the PSA of 80 by 
connecting pin A to pin C to pin F (ground). 



Selecting 16-, 18-, or 22-bit Addressing 

The MCV1 1-D will support either 16-, 18-, or 22 -bit addressing. To select 16- or 
18-bit addressing, remove the jumper at pin J. To select 22 -bit addressing, con- 
nect pin J to R (ground). 

Modifying die I/O Page 

The top 4 Kwords of address space are usually reserved to address I/O devices. 
The user may modify the I/O page by jumpering pin U to pin V. This will add 
the bottom 2 Kwords of the I/O page to memory. 
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Enabling Battery Backup 

The MCV1 1-D module comes with two batteries already installed. To enable the 
battery backup function, remove the clip across pins Y and Z and connect it to 
pins W and X. 

The two batteries included with the module are rechargeable nickel cadmium 
cylindrical cells. Each cell is size AAA, 1.2 V nominal, with a 180 mA hr capacity 
at 25°C (77°F). The battery operating life is projected at over five years at nor- 
mal operating temperatures. If the operating temperatures are continuously 
high, battery life will be shortened substantially. Battery life is sustained for 
approximately one year in a 60°C ( 140°F) environment. It is recommended that 
the module be kept in operation until the battery fails to hold a charge sufficient 
for the system's application. Only in the most demanding situations, where a 
data retention loss proves very cosdy, should a battery replacement schedule be 
advised. In these situations, the use of an external remote monitored power 
source on the BBU pin is recommended. 

The charge rate for the batteries is approximately 12 mA as long as + 5 V is 
present. It takes 24 hours to totally charge a fully discharged battery. For every 
hour of charging, approximately l/24th of the total charge will be replaced. 
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The MRV1 1-C module contains sixteen 24-pin sockets that accept a variety of 
user-supplied ROM chips. It accepts masked ROMs, fusible link PROMs, and 
ultraviolet erasable PROMs. It accepts several densities of ROM chips up to and 
including 4K X 8 chips. Using these high-density chips gives the module a total 
capacity of 64 Kbytes. The contents of the module can be accessed in either of 
two ways— directly or window-mapped. A bootstrap capability allows the top 
256 words of any 2-Kword page to contain a bootstrap program. 



■ Specifications 



Identification 


M8048 




Size 


Dual 




Power Requirements 


+ 5Vdc, 0.8 A 


Rue ¥ none 






ac 


2.0 




dc 


1.0 




ROM ^nf»f*inf*atirfcfic 

lYV/lVl ijUCVUlWlUUlld 








-1-5 V ±5% 


Pins 


24-pin spacing 


Access Time 


Up to 450 


ns 


Size 


lKx8,2Kx8,or4Kx8bits 


Type 


See tables below 




UV PROMs 






Chip Array Size 


Maximum Memory Size 


Intel 2758 


1Kx8 


16 Kbytes 


Intel 27 16 


2Kx8 


32 Kbytes 


Intel 2732 


4KX8 


64 Kbytes 


MostekMK2716 


2KX8 


32 Kbytes 


TITMS2516 


2KX8 


32 Kbytes 


TITMS2532 


4Kx8 


64 Kbytes 




PROMs 






Chip Array Size 


Maximum Memory Size 


Intel 3628 


1KX8 


16 Kbytes 


Signetics82S2708 


1Kx8 


16 Kbytes 


Signetics 82S 181 


1KX8 


16 Kbytes 


Signetics 82S 191 


2Kx8 


32 Kbytes 
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■ Related Documentation 



Document Title 

MRV1 1-C Field Maintenance Print Set 



Order Number 

MP-00871-00 



■ Configuration 

The MRV11-C read-only memory (ROM) contains 129 wirewrap pins and 16 
ROM chip sockets. The user configures module features by installing jumper 
wires between the wirewrap pins. The user can configure the following items: 

■ Memory si2e 

■ Direct addressing mode 

■ Window-mapping mode 

■ Bootstrap 

■ Use of multiple MRV1 1 boards 

■ ROM chips 

■ Chip access time 

■ DATIO bus cycle inhibit 



The size of the memory array is determined by the size of the ROM chips 
installed. The user provides these chips and inserts them into the sockets. All 
the ROM chips must be the same array size; that is, either IK x 8, 2K x 8, or 
4K x 8 bits. The pin configuration of the chips must also be the same. The user 
can populate the MRV11-C for any of the three maximum memory sizes — 
16, 32, or 64 Kbytes. Subsets of these sizes can also be chosen as shown in 
Table 10-1. In addition, the user can configure the MRV11-C to be part of a 
system with more than one MRV1 1-C module. 
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Tahle 10-1 ■ Storage Capacity per Board as a Function of Chip Array Size 
and Number of Chips 



Number of 

Chips 

Installed 


2758 (Typical) 
1024X8 


Chip Array Size 
2716 (Typical) 
2048 X8 


2732 (Typical) 
4096X8 


2 


2 Kbytes 


4 Kbytes 


8 Kbytes 


4 


4 Kbytes 


8 Kbytes 


16 Kbytes 


6 


6 Kbytes 


12 Kbytes 


24 Kbytes 


8 


8 Kbytes 


16 Kbytes 


32 Kbytes 


10 


10 Kbytes 


20 Kbytes 


40 Kbytes 


12 


12 Kbytes 


24 Kbytes 


48 Kbytes 


14 


14 Kbytes 


28 Kbytes 


56 Kbytes 


16 


16 Kbytes 


32 Kbytes 


64 Kbytes 



The MRV11-C ROM module operates in either the direct addressing mode or 
the window mapping mode. In the direct addressing mode, the user's program 
addresses physical memory directly. In the window mapping mode, the user's 
program addresses a continuous virtual address space that the MRV1 1-C breaks 
up into 2-Kbyte segments of physical address space. The 2-Kbyte segments 
need not be physically adjacent to each other in memory. 

The user can also select the starting address of a bootstrap on the module 
(within the bootstrap address region: 173000 8 to 173776g.) The bootstrap 
option can be disabled or can be enabled for use in either addressing mode. 

The chip access time must be selected to accommodate the chips with the 
slowest access time. The user should also inhibit DATIO bus cycles to prevent 
attempted writes to read-only memory. 

The physical locations of the pins are detailed in Figure 10-1. The module is 
shipped from the factory with no jumper wires installed. 
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Figure 10-1 ■ MRV11-C Wirewrap Pin Locations 
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Direct Addressing Mode 

When in direct mode, the MRV1 1-C serves as a high-density replacement for the 
MR VI 1-AA or MRV1 1-BA ROM modules. The base address of the direct mode 
ROM area is assignable on any 8-Kbyte boundary from 0 to 248 Kbytes 
(addresses OOOOOOg to 760000g). When operated in this mode, the application 
program executes directly from the MRV1 1-C physical memory. 

In direct mode, address bits AD11 through AD 15 are used to access data in the 
ROM. Bits AD14 and AD 15 are decoded to enable the memory chips. Bits AD1 1 
and AD 12 are used to determine which portion of the chip is being accessed. 
Only address bits ADD, ADM, and AD 15 are used in 64-Kbyte systems, but all 
five address bits (AD 13 through AD17) are used for 256-Kbyte systems. The 
starting address must be configured to start on 8-Kbyte boundaries as deter- 
mined by the user. 

The range of the direct addresses required depends on the amount of memory 
installed on the module. The minimum is 2 Kbytes and the maximum is 
64 Kbytes. Once the address space is determined, the starting address is 
configured by installing jumper wires. All the jumper wire configurations for 
the 8-Kbyte (4-Kword) boundaries are listed in Table 10-2. 

Table 10-2 ■ MRV1 1-C Jumper Configurations for 8-Kbyte Boundaries 



Starting 

Address Bank 



000000 
020000 
040000 
060000 
100000 
120000 
140000 
160000 

200000 
220000 
240000 
260000 
300000 
320000 
340000 
360000 



0 
1 
2 
3 
4 
5 
6 
7 



Bit 17 
57 to 60 



Bit 16 
59 to 58 



Bit 15 
61 to 62 

I 

I 

I 

I 

R 

R 

R 

R 



Bit 14 
63 to 64 

I 
I 
R 
R 
I 
I 
R 
R 

I 

I 

R 

R 

I 

I 

R 

R 



Bit 13 
65 to 66 

I 

R 

I 

R 

I 

R 

I 

R 

I 

R 

I 

R 

I 

R 

I 

R 



10 I 


R 


I 


11 I 


R 


I 


12 I 


R 


I 


13 I 


R 


I 


14 I 


R 


R 


15 I 


R 


R 


16 I 


R 


R 


17 I 


R 


R 



(continued on next page) 
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Table 10-2 ■ MRV1 1-C Jumper Configurations 



for 8-Kbyte Boundaries (Cont) 


Starting 




Bit 17 


Bit 16 


Bit 15 


Bit 14 


Bit 13 


Address 


Bank 


57 to 60 


59 to 58 


61 to 62 


63 to 64 


65 to 66 


400000 


20 


R 


! 


I 


I 


I 




91 


p 




T 
1 


T 
1 


p 

rv 


440000 


22 


R 




I 


R 


I 


460000 


23 


R 




I 


R 


R 


500000 


24 


R 




R 


I 


I 


520000 


25 


R 




R 


I 


R 


540000 


26 


R 




R 


R 


I 


560000 


27 


R 




R 


R 


R 


600000 


30 


R 


R 


I 


I 


I 




j i 


P 

IV 


P 

lv 


T 

X 


T 
X 


P 

XV 


640000 


32 


R 


R 


I 


R 


I 


660000 


33 


R 


R 


I 


R 


R 


700000 


34 


R 


R 


R 


I 


I 


720000 


35 


R 


R 


R 


I 


R 


740000 


36 


R 


R 


R 


R 


I 


760000 


37 


R 


R 


R 


R 


R 



I = Jumper installed; R = jumper removed 

The starting address and the bank of addresses assigned determine the address- 
ing sequence of the ROM chips. Figure 10-2 shows examples of 32- and 
64-Kbyte memories and how the starting address determines which chip is 
accessed. The user must insert the ROM chips according to the starting address 
if the data is to be accessed in correct sequential order. 
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128KB- 
120KB- 
112KB- 
104KB- 
96KB- 
88KB- 
80KB- 
72KB- 
64KB- 
56KB- 
48KB- 
40KB- 
32KB- 
24KB- 
16KB- 
8KB- 
0KB- 



LS1 11 MEMORY 



_CHIPSET5_ 
_CH1PJET 4_ 
_CHIPSET3_ 
_CHIPSET2_ 
_CHIPSET_1_ 
_CHIPSET0_ 
_CHIPSET7_ 
CHIP SET 6 







CHIP 






ENABLE 






BITS 


17 16 


15 


14 


13 12 


- 0 1 


1 


1 


0 1 


- 0 1 


1 


1 


0 0 


- 0 1 


1 


0 


1 1 


- 0 1 


1 


0 


1 0 


- 0 1 


1 


0 


0 1 


- 0 1 


1 


0 


0 0 


- 0 1 


1 


1 


1 1 


- 0 1 


0 


1 


1 0 



32KB MEMORY 
MRV11-C 



CHIP SET 0 
CHIP SET 7 
CHIP SET 6 
CHIP SET 5 
CHIP SET 4 
CHIP SET 3 
CHIP SET 2 
CHIP SET 1 



17 16 



0 1 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 



64KB MEMORY 
MRV11-C 



CHIP 
ENABLE 
BITS 
15 14 13 



0 0 0 

1 1 1 
1 1 0 
1 0 1 
1 0 0 
0 1 1 
0 1 0 
0 0 1 



Figure 10-2 ■ Typical MRV11-C Memory Mapping 
For a 64-Kbyte memory the desired starting address is 20000 8 , at the 8-Kbyte 
boundary. For this size memory, address bits < 13: 15 > are decoded to select 
one of the eight pairs of ROM sockets. Expanding address 20000 8 in binary (i.e., 
000 010 000 000 000 000) shows that with this starting address, die first chip set 
selected is chip set 1. 

The starting chip set can be determined similarly for a 32 -Kbyte memory. In this 
case, address bits < 12:14> are the chip enable bits, with a starting address at 
the 8-Kbyte boundary (address 260000 8 , or 010 1 10 000 000 000 000). Chip set 
6 is the first set to be accessed. Likewise, a 16-Kbyte memory uses address bits 
<11:13> as the chip select bits. 

Tables 10-3, 10-4, and 10-5 respectively summarize the proper jumper locations 
for 16-, 32-, and 64-Kbyte direct addressing modes. 
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Table 10-3 - MRVU-C 16-Kbyte Direct Addressing Jumpers 


Function 


Junipers Installed 


Enable low-byte MUX 


J70toj71 


Disable window mode 


J6toj7 


Enable 16K direct mode 


J55toJ56 


Address bit AD11 


J25toj32 


Address bit AD12 


J28toj35 


Address bit ADD 


J31toJ38 




Table 104 - MRV11-C 32-Kbyte Direct Addressing Jumpers 


Function 


Junipers Installed 


Enable low-byte MUX 


J70toJ71 


Disable window mode 


J6toJ7 


Enable 32K direct mode 


T54toJ55 


Chip enable input, address bit AD1 1 


J112toJ113 


Address bit AD11 


J25toJ26 


Address bit AD 12 


J28toj32 


Address bit AD 13 


J31toJ35 


Address bit AD14 


J34toJ38 
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lable 10-5 • MRV11-C 64-Kbyte Direct Addressing Jumpers 


Function 


Junipers Installed 


Enable low-byte MUX 


J70toj71 


Disable window mode 


J6toj7 


Enable 64K direct mode 


J53toJ55 


Chip enable input, address bit AD1 1 


J112toJ113 


Chip enable input, address bit AD 12 


J115toJ116 


Address bit ADll 


J25 to J26 


Address bit AD 12 


J28toJ29 


Address bit AD13 


J31toJ32 


Address bit ADM 


J34toj35 


Address bit AD 15 


J37toJ38 



Window-mapping Mode 

When window-mapping mode is selected, the entire ROM is not visible to the 
Q-bus address space at any particular point in time. Instead, any two 2-Kbyte 
segments of the ROM can be addressed through two independent windows 
defined by the system's address space. The association of segments of the ROM 
board with windows is controlled by a control and status register (CSR). 

The window address function uses a comparator to monitor address bits A16, 
A17, DAL 12, and DAL 15. The user wires the desired address to the compara- 
tor and when the bus selects one of these addresses, the window function is 
enabled. 

■ WINDOW DEFINITION 
Each MRV1 1-C board provides a pair of 2-Kbyte windows. These windows are 
always contiguous with each other, and the base address of the window pair 
may be set to any 4-Kbyte boundary in the Q-bus address space from OOOOOOg 
to 7700008- To maximize the amount of space left for system RAM, a default 
window base of 160000s (760000s for 18-bit systems) is suggested. 

Each MRV1 1-C uses one 16-bit CSRlocated in the system I/O page to determine 
mapping of ROM segments into windows. The default address for this CSR is 
177000 8 (777000 8 in 18-bit systems). The valid address range for CSRs is 
177000s to 177036 8 (777000 8 to 777036g in 18-bit systems). Figure 10-3 shows 
the bit assignments for the MRV1 1-C control and status register. Table 10-6 lists 
the control and status register addresses. 
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Table 10-6 ■ MRV11-C Control and Status Register Addresses 



Address 


Oil 1 

J90toJ91 


Hit 3 
OH J 

J96toj97 


Rat "> 

on & 

J94toJ95 


R«* 1 
Oil 1 

J92toJ93 


177000 


R 


R 


R 


R 


177002 


R 


R 


R 


I 


177004 


R 


R 


I 


R 


177006 


R 


R 


I 


I 


177010 


R 


I 


R 


R 


177012 


R 


I 


R 


I 


177014 


R 


I 


I 


R 


177016 


R 


I 


I 


I 


177020 


I 


R 


R 


R 


177022 


I 


R 


R 


I 


177024 


I 


R 


I 


R 


177026 


I 


R 


I 


I 


177030 




I 


R 


R 


177032 




I 


R 


I 


177034 




I 


I 


R 


177036 




I 


I 


I 



I = jumper installed; R = jumper removed 
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15 14 13 12 8 7 5 4 0 



DS 






WINDOW 1 








WINDOW 0 


0 


0 


PAGE #1 
1 1 .. J 1 


0 


0 


0 


PAGE # 
i i i i 



Figure 10-3 ■ MRV11-C Control and Status Register Format 

The CSR contains a 5-bit read/write field for each window. The number stored 
in this field (0 to 31io) selects the desired 2 -Kbyte region from the MRV11-C 
board to be associated with the window in question. CSR bits <0:4> control 
the mapping of the low-address window, window 0. The low-order five bits of 
the upper byte (bits <8:12>) control the mapping of window 1. 

The MRV11-C optionally provides a window enable/disable capability. When 
this option is selected, bit 15 of the CSR is used to enable or disable window 
response under program control. When bit 15 is a 0, the board will respond to 
references to the CSR or DATI or DATIO references to either of the windows. 
When bit 15 is a 1, only the CSR will respond. If the enable/disable option is not 
selected, bit 15 of the CSR will be read-only and will always be zero. The enable/ 
disable bit has no effect on direct-mode addressing or the bootstrap window 
capability. 

The remaining bits in the CSR (bits <5:7> and <13:14>) are reserved and 
must always be zero. 



Tables 10-7, 10-8, and 10-9 respectively summarize the proper jumper connec- 
tions for 16-, 32-, and 64-Kbyte window-mapping modes. 



Table 10-7 ■ MRV11-C 16-Kbyte Window-mode Jumpers 


CSR Output 


Jumpers Installed 


Low Byte 




CSR bit 0 


J27 to J32 


CSR bit 1 


J30toJ35 


CSR bit 2 


J33toJ38 


High Byte 




CSR bit 8 


J9toJ12 


CSR bit 9 


JlltoJH 


CSR bit 10 


J13 to J16 


Enable low-byte MUX 


J69toj71 
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Table 10-8 - 


MRV11-C 32-Kbyte Window Mode Jumpers 


CSR Output 


Junipers Installed 


Low Byte 




CSR bit 0 


J27toJ26 


CSR bit 1 


J30toj32 


CSR bit 2 


J33toJ35 


CSR bit 3 


J36toJ38 


High Byte 




CSR bit 8 


J9toJ8 


CSR bit 9 


JlltoJ12 


CbK bit 1U 


T 1 1 T 1 A 

J 13 to J 14 


CSR bit 11 


J15toJ16 


Enable low-byte MUX 


J69toj71 


Address bit AD11 


J112toJ113 




Table 10-9 - 


MRV11-C 64-Kbyte Window Mode Jumpers 


CSR Output 


Junipers Installed 


Low Byte 




CSR bit 0 


J27toJ26 


CSR bit 1 


J30toJ29 


CSR bit 2 


j33toJ32 


CSR bit 3 


j36toJ35 


CSR bit 4 


J39toJ38 


High byte 




CSR bit 8 


J9toJ8 


CSR bit 9 


JlltoJIO 


CSR bit 10 


J13 toJ12 


CSR bit 11 


J15 to J14 


CSR bit 12 


J17toJ16 


Enable low-byte MUX 


J69toJ71 


Address bit AD 11 


J112toJ113 


Address bit AD 12 


J115toJ116 



■ STARTING ADDRESS OF WINDOWS 
Wirewrap pins J41 through J52 are used to configure the starting address of 
windows. The user selects an address and installs the jumper wires as directed 
in Figure 10-4. The recommended value of the window starting is 160000g (or 
760000g for 18-bit systems). This places the window at the bottom of the I/O 
page. 
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10 9 



1 1 1 
1 1 


1 1 0 

1 1 


1 — 1 — 


1 1 




1 1 



n n n n n i 

I I 1 1 1 I 

J49 J47 J45 J43 J41 J51 

TO TO TO TO TO TO 

J50 J48 J46 J44 J42 J52 



1 = R = JUMPER REMOVED 
0 = I = JUMPER INSERTED 
RANGE: 000000 TO 770000 
SHOWN: 760000 



Figure 10-4* MRV1 1-C Window Starting Address Selection 
Note 

The MRV1 1-C does not select the I/O page on the BBS7 (bank 
select 7) signal for windows placed in the I/O page. Therefore, the 
entire address for the window must be asserted by the processor 
and decoded by the MRV1 1-C. An LSI-1 1/23 processor asserts an 
address of 7600008 only in 18-bit mode, (i.e., when the memory 
management unit is enabled) and bank 7 is mapped to the I/O 
page. 



Bootstrap 

The MRV1 1-C allows the user to install a bootstrap program of up to 5 12 bytes. 
The bootstrap starting address is hardwired for 16-bit systems at 173000g and 
for 18-bit systems at 773000g. The bootstrap program is normally enabled and 
must be disabled if it is not being used. To disable the bootstrap, install a 
jumper wire between wirewrap pins J88 and J89. The bootstrap program is 
inserted as the top 5 12 bytes of any 2-Kbyte page of ROM. The user installs 
jumper wires for the boot multiplexer to select the starting address for the par- 
ticular page in which the bootstrap resides. The number of pages vary by the 
array size of the ROM chips. 
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Refer to Tables 10-10, 10-11, and 10-12 respectively to jumper the bootstrap 
starting address of 16-, 32-, and 64-Kbyte ROM memory systems. 



Table 10-10 


■ MRV11-C Bootstrap Starting Address (16-Kbyte ROM) 


Starting 
Address 


J22to 


Install Jumper Wire from 
J21to 


J20to 


003000 


J24 




J24 


J24 


007000 


J24 




J24 


J23 


013000 


J24 




J23 


J24 


017000 


J24 




J23 


J23 


023000 


J23 




J24 


J24 


027000 


J23 




J24 


J23 


033000 


J23 




J23 


J24 


037000 


J23 




J23 


J23 


Logic 1 = J23; logic 0 = J24 

Bootstrap starting address is normalized to memory location 000000. 


Table 10-11 


■MRV11-C Boots 


strap Starting Address (32-Kbyte ROM) 


Starting 
Address 


J22to 


Install Juniper Wire from 
j21to J20to 


J18to 


003000 


J24 


J24 


J24 


J24 


007000 


J24 


J24 


J24 


J23 


013000 


J24 


J24 


J23 


J24 


017000 


J24 


J24 


J23 


J23 


023000 


J24 


J23 


J24 


J24 


027000 


J24 


J23 


J24 


J23 


033000 


J24 


J23 


J23 


J24 


037000 


J24 


J23 


J23 


J23 


043000 


J23 


J24 


J24 


J24 


047000 


J23 


J24 


J24 


J23 


053000 


J23 


J24 


J23 


J24 


057000 


J23 


J24 


J23 


J23 



(continued on next page) 
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Table 10-11 - 


MRV11-C Bootstrap Starting Address 
(32-KbyteROM) (Cont) 




Starring 

UUUUllfi 

Address 


J22to 




Install Jumper Wire from 
j21to J20to 


J18to 


063000 


J23 




J23 




J24 


J24 


067000 


J23 




J23 




J24 


J23 


073000 


J23 




J23 




J23 


J24 


077000 


J23 




J23 




J23 


T23 


Logic 1 = 
Bootstrap 


= J23; logic 0=J24 

starting address is normalized to memory location 000000. 




Table 10-12 ■ MRV11-C Bootstrap Starting Address (64-Kbyte ROM) 


Starting 
Address 


T22to 


Install Jumper Wire from 
J21to J20to J19to 


J18to 


003000 


T24 


J24 




J24 


J24 


T24 


007000 

\J\J t \j\J\J 


T24 


J24 




J24 


J24 


T23 


013000 


T24 


J24 




J24 


J23 


T24 


017000 


J24 


J24 




J24 


J23 


J23 


023000 


J24 


J24 




J23 


J24 


J24 


027000 


J24 


J24 




J23 


J24 


J23 


033000 


J24 


J24 




J23 


J23 


J24 


037000 


J24 


J24 




J23 


J23 


J23 


043000 


J24 


J23 




J24 


J24 


J24 


047000 


J24 


J23 




J24 


J24 


J23 


053000 


J24 


J23 




J24 


J23 


J24 


057000 


J24 


J23 




J24 


J23 


J23 


063000 


J24 


J23 




J23 


J24 


J24 


067000 


J24 


J23 




J23 


J24 


J23 


073000 


J24 


J23 




J23 


J23 


J24 


077000 


J24 


J23 




J23 


J23 


J23 


103000 


J23 


J24 




J24 


J24 


J24 



(continued on next page) 
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Table 10-12 ■ MRV11-C Bootstrap Starting Address 
(64-Kbyte ROM) Cont) 



Starting Install Jumper Wire from 



Address 


J22to 


J21to 


J20to 


J19to 


J18to 


107000 


J23 


J24 


J24 


J24 


J23 


113000 


J23 


J24 


J24 


J23 


J24 


117000 


J23 


J24 


J24 


J23 


J23 


123000 


J23 


J24 


J23 


J24 


J24 


127000 


J23 


J24 


J23 


J24 


J23 


133000 


J23 


J24 


J23 


J23 


J24 


137000 


J23 


J24 


J23 


J23 


J23 


143000 


J23 


J23 


J24 


J24 


J24 


147000 


J23 


J23 


J24 


J24 


J23 


153000 


J23 


J23 


J24 


J23 


J24 


157000 


J23 


J23 


J24 


J23 


J23 


163000 


J23 


J23 


J23 


J24 


J24 


167000 


J23 


J23 


J23 


J24 


J23 


173000 


J23 


J23 


J23 


J23 


J24 


177000 


J23 


J23 


J23 


J23 


J23 



Logic 1 = J23; logic 0 = J24 

Use of Multiple MRV11-C Boards 

Up to 16 MRV1 1-C boards can be configured in a single system. When multiple 
boards are present, each board has a unique control and status register address 
assigned in increasing order from location 177000g (777000g in 18-bit systems). 
Refer to Table 10-6 to configure CSR addresses. Each board can have a unique 
4-Kbyte area of the physical address space set aside for its windows, but it is also 
possible to share one 4-Kbyte area of the address space among all MRV11-C 
boards installed in the system. 
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The window enable bit of the CSR (bit 15) is used to provide the user software 
control over the windows. Setting bit 15 to 1 disables both windows on the 
respective MRV11-C. In order to use bit 15 of the CSR, a jumper must be 
installed between pins J67 and J68 on all MRV11-C modules that must be dis- 
abled under software control, such as modules configured with the same win- 
dow starting addresses. With the jumper installed, bit 15 will also be set upon 
system initialization so that module will be disabled on powerup. 

When enable/disable is implemented, the disable bit in the CSR is set automati- 
cally by BINIT on the bus or by execution of the RESET instruction. Therefore, 
the initial state of the system will have all boards disabled. To access a particular 
segment of ROM in this multiboard configuration, the programmer first enables 
the desired board and maps the segment. When access to that segment is com- 
pleted, the board is again disabled to allow another board to be selected at a 
future time. 

ROM Chips 

There are 16 sockets on the MRV1 1-C module available for ROM chips. If the 
module is not fully populated, then the chip-enable signals for the sockets 
without ROMs should not be jumpered. This prevents the program from acci- 
dentally addressing the sockets in which there are no ROMs. It is recommended 
that the ROMs be installed in pairs of high and low bytes. When a complete set 
of ROMs is installed, then all the chip-enable jumper wires are installed as listed 
in Table 10-13. 



Table 10-13 - MRV1 1-C Chip-enable Jumpers 



Sockets Enabled 


Chip-enable Signal 


Wirewrap Pins 
Jumpered 


XE43, XE44 


CEO 


J86toJ87 


XE37,XE38 


CE1 


J84toJ85 


XE31.XE32 


CE2 


J82 to J83 


XE25.XE26 


CE3 


J80toj81 


XE41, XE42 


CE4 


J78toj79 


XE35,XE36 


CE5 


j76toj77 


XE29, XE30 


CE6 


j74toj75 


XE23, XE24 


CE7 


J72toj73 
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The ROM is provided by the user and consists of up to 16 chips that are inserted 
into prewired sockets. The chips will be either IK x 8 bit, 2K x 8 bit, or 4K x 8 
bit ROMs. When the MRVl 1-C is fully populated, the result will be either 16, 32, 
or 64 Kbytes of memory. These ROMs can be supplied by a variety of vendors 
and the basic configuration for many of the ROMs is standardized except for 
pins 18, 19, 20, and 21. The configuration of these pins will vary depending 
upon the size of the ROM and the vendor who supplies them. Therefore the 
user should verify the vendor's specifications in order to determine if a 
particular ROM can be used on the MRVl 1-C. 

The MRVl 1-C module is configured so that the user can select the signals that 
are applicable to pins 18, 19, and 2 1. The board provides wirewrap pins for the 
user to select All, A 12, +5 Vdc or ground. There are three individual loops 
that interconnect all chips and three wirewrap pins available for each individual 
chip. Wirewrap pin J112 interconnects pin 19 of all the chips and pin J116 
interconnects pin 21 of all the chips; these are normally designated as the A10 
or A 1 1 inputs to the chips. Wirewrap pin J 114 interconnects wirewrap pins that 
are individually associated with each chip. Pin 18 of each chip is individually 
wired to a wirewrap pin and chip pin 20 is wired to the chip-enable signal. Chip 
pin 20 is also individually wired to a wirewrap pin. The user must determine 
from the vendor's specifications which signals apply to which pins and must 
install jumper wires as needed to configure an operational module. 

For example, in Figure 10-5 there are pin configurations for two types of chips, 
a 2K x 8 ROM that is used for 32-Kbyte memories and a 4K x 8 ROM that is 
used for 64-Kbyte memories. To configure the 32-Kbyte ROM memory, pin 19 
is designated as A 10 and, by inserting a jumper wire between pins J 112 and 
Jl 13, pin 19 of all the chips is connected to Al 1 which is used as the A10 input. 
The Vp p input, designated by pin 2 1, is specified that it must be connected to a 
+ 5 Vdc source. This is accomplished by inserting a jumper wire between pins 
Jl 16 and Jl 17, which will connect pin 2 1 of all the chips to + 5 Vdc. The OE 
(pin 20) and CE (pin 18) should be connected together to the chip enable. 
Therefore each chip must be connected individually and jumper wires are 
installed between the following pins to operate as a 32-Kbyte memory: 



J118 


to 


J120 


J121 


to 


J123 


J124 


to 


J126 


J127 


to 


J129 


J101 


to 


J103 


J98 


to 


J100 


J104 


to 


J106 


J107 


to 


J109 
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Using the 4K x 8 ROM to configure a 64-Kbyte memory, pin 19 is designated as 
A10 and by inserting a jumper wire between pins J112 and J113, pin 19 of all 
the chips is connected to Al 1 which is used as the A 10 input. However, pin 2 1 
is now designated as All and this must be connected to A12. This is accom- 
plished by inserting a jumper wire between pins Jl 16 and Jl 15, that will con- 
nect pin 2 1 of all the chips to A12. The OE/V pp (pin 20) and CE (pin 18) should 
be connected together to the chip enable. Therefore each chip must be con- 
nected individually and jumper wires installed between the following pins to 
operate as a 64-Kbyte memory: 



J118 


to 


J120 


J121 


to 


J123 


J124 


to 


J126 


J127 


to 


J 129 


J101 


to 


J103 


J98 


to 


Jioo 


J104 


to 


J106 


J107 


to 


J109 



INTEL 2716 
PIN CONFIGURATION 



INTEL 2732 
PIN CONFIGURATION 



A 7 C 


1 


^ 24 


□ Vcc 


A 6 C 


2 


23 


□ a 8 


A 5 C 


3 


22 


□ a 9 


A 4 C 


4 


21 


□ Vp P 


A 3 C 


5 


20 


□ OE- 


A 2 C 


6 


19 


□ A10- 


A,C 


7 


18 


□ CE- 


AoC 


8 


17 


□ o 7 


o 0 C 


9 


16 


□ o 6 


o,C 


10 


15 


□ o 5 


o 2 C 


11 


14 


□ o 4 


GNDC 


12 


13 


□ o 3 



-TO +5 VDC 
-TOCE 
-TO A11 H 
-TOOE 



A/C 


1 


^ 24 


□ v cc 


A 6 C 


2 


23 


□ A 8 


AsC 


3 


22 


□ a 9 


A4C 


4 


21 


□ a,,-" 


A 3 C 


5 


20 


□ OE/Vpp^ 


A 2 C 


6 


19 


□ A,o-^ 


A,C 


7 


18 


□ CE^ 


AoC 


8 


17 


□ o 7 


o 0 C 


9 


16 


□ o 6 


o,C 


10 


15 


□ O s 


o 2 l: 


11 


14 


□ 0 4 


gndL 


12 


13 


□ 0 3 



,TO A12 H 



-TO A11 H 
.TOOE 



2K x 8 ROM 



4K x 8 ROM 



figure 10-5' 2Kx 8 and 4Kx8 Pin Configurations 
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Chip Access Time 

The MRV1 1-C can normally interface with chips that have an access time of less 
than 50 ns. The chip access time is determined by the slowest access time of any 
individual chip installed on the MR VI 1-C. If the chip access time is greater than 
50 ns and less than 200 ns, then an RC delay can be incorporated into the cir- 
cuits. This is done by installing jumper wires between wirewrap pins J 1 and J3 
and pins J2 and J3 . If the chip access time is greater than 200 ns and less than or 
equal to 450 ns, the jumper wire between wirewrap pins J 1 and J3 is removed 
and the jumper wire between wirewrap pins J2 and J3 remains inserted. 

DATIO Bus Cycle Inhibit 

The processor may attempt to perform DATIO bus cycles to the MRV11-C. 
These bus cycles are attempts to write the data into the memory (which is read- 
only memory). This condition is allowed unless a jumper wire is installed 
between wirewrap pins J4 and J5. With this jumper installed, the BDOUT is 
inhibited except when the bus is addressing the CSR. This eliminates any writ- 
ing attempts from the bus except those for the control/status register. The 
MRV1 1-C normally responds to DATIO bus cycles and installing the jumper will 
cause a timeout for a DATIO bus cycle to the ROM. 

Wirewrap Pin Identification 

The MRV11-C module provides the user with 129 wirewrap pins to configure 
the module for many types of applications. These wirewrap pins are identified 
and located on the module in Figure 10-1. In Table 10- 14, the wirewrap pins are 
numerically listed with descriptions of their functional use. 



Table 10-14 - MR VI 1-C Wirewrap Pin Identification 


Pin 




Designation 


Function 


Jl 


RXCX pull-up resistor 


J2 


RXCX optional capacitor 


J3 


RXCX signal 


J4 


LMATCH input for BDOUT control 


J5 


LMATCH for BDOUT control 


J6 


Window address enable ground 


J7 


Window address enable 


J8 


High byte chip enable bit Al 1 


J9 


CSR high byte bit 8 chip enable output 


J10 


High byte chip enable bit A 12 



(continued on next page) 
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Table 10-14 ■ MRV11-C Wirewrap Pin Identification (Cont) 


Pin 
1 111 




Desig 


nation Function 


JH 


CSR high byte bit 9 chip enable output 


J12 


High byte chip enable least significant bit 


J13 


CSR high byte bit 10 chip enable output 


J14 


High byte chip enable intermediate bit 


J15 


CSR high byte bit 1 1 chip enable output 


J16 


High byte chip enable most significant bit 


J17 


CSR high byte bit 12 chip enable output 


J18 


Boot address chip enable bit Al 1 


J19 


Boot address chip enable bit A 12 


J20 


Boot address chip enable least significant bit 


J21 


Boot address chip enable intermediate bit 


J22 


Boot address chip enable most significant bit 


J23 


Boot address chip enable logic 1 


J24 


Boot address chip enable logic 0 


J25 


Direct address bit 1 1 chip enable output 


J26 


Low byte chip enable Al 1 bit 


J27 


CSR low byte bit 0 chip enable output 


J28 


Direct address bit 12 chip enable output 


J29 


Low byte chip enable A 12 bit 


J30 


CSR low byte bit 1 chip enable output 


J31 


Direct address bit 13 chip enable output 


J32 


Low byte chip enable least significant bit 


J33 


CSR low byte bit 2 chip enable output 


J34 


Direct address bit 14 chip enable output 


J35 


Low byte chip enable intermediate bit 


J36 


CSR low byte bit 3 chip enable output 


J37 


Direct address bit 15 chip enable output 


J38 


Low byte chip enable most significant bit output 



(continued on next page) 
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Table 10-14 " MRV11-C Wirewrap Pin Identification (Cont) 


Pin 




Designation 


Function 


J39 


CSR low byte bit 4 chip enable output 


J40 


Not used (Reserved for future Digital use) 


J41 


Window address bit 15 compare ground 


J42 


Window address bit 13 compare input 


J43 


Window address bit 12 compare ground 


J44 


Window address bit 14 compare input 


J45 


Window address bit 14 compare ground 


J46 


Window address bit 15 compare input 


J47 


Window address bit 16 compare ground 


J48 


Window address bit 16 compare input 


J49 


Window address bit 13 compare ground 


J50 


Window address bit 17 compare input 


J51 


Window address bit 17 compare ground 


J52 


Window address bit 12 compare input 


J53 


Direct address 32 -Kbyte memory limit output 


J54 


Direct address 16-Kbyte memory limit output 


J55 


Direct address memory limit input 


J56 


Direct address 8-Kbyte memory limit output 


J57 


Direct address bit 17 compare ground 


J58 


Direct address bit 16 compare input 


J59 


Direct address bit 16 compare ground 


J60 


Direct address bit 17 compare input 


J61 


Direct address bit 15 compare ground 


J62 


Direct address bit 15 compare input 


J63 


Direct address bit 14 compare ground 


J64 


Direct address bit 14 compare input 



(continued on next page) 
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Table 10-14 ■ MRV11-C Wirewrap Pin Identification (Cont) 


Pin 

jr in 




Desig 


nation Function 


J65 


Direct address bit 13 compare ground 


J66 


Direct address bit 13 compare input 


J67 


CSR high byte bit 15 enable ground 


J68 


CSR high byte bit 15 enable input 


J69 


High byte chip enable window address function 


J70 


High byte chip enable direct address function 


J71 


High byte chip enable function select drivers 


J72 


Bit 7 chip select enable input 


J73 


Bit 7 chip enable decoder output 


J74 


Bit 6 chip select enable input 


J75 


Bit 6 chip enable decoder input 


J76 


Bit 5 chip select enable input 


J77 


Bit 5 chip enable decoder output 


J78 


Bit 4 chip select enable input 


J79 


Bit 4 chip enable decoder output 


J80 


Bit 3 chip select enable input 


J81 


Bit 3 chip enable decoder output 


J82 


Bit 2 chip select enable input 


J83 


Bit 2 chip enable decoder output 


J84 


Bit 1 chip select enable input 


J85 


Bit 1 chip enable decoder output 


J86 


Bit 0 chip select enable input 


J87 


Bit 0 chip enable decoder output 


J88 Boot address enable ground 


J89 


Boot address enable 


J90 


DAL 4 CSR address select signal 



(continued on next page) 
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Table 10-14 " MRV11-C Wirewrap Pin Identification (Cont. ) 



Pin 

jr in 




Designation 


Function 


J91 


DAL 4 CSR address select ground 


J92 


DAL 1 CSR address select signal 


J93 


DAL 1 CSR address select ground 


J94 


DAL 2 CSR address select signal 


J95 


DAL 2 CSR address select ground 


J96 


DAL 3 CSR address select signal 


J97 


DAL 3 CSR address select ground 


J98 


Pin 18 input for chip set 5 


J99 


Chip wirewrap interconnection for chip set 5 


Jioo 


Pin 20 input for chip set 5 (Chip Enable 5) 


J101 


Pin 18 input for chip set 4 


J102 


Chip wirewrap interconnection for chip set 4 


J103 


Pin 20 input for chip set 4 (Chip Enable 4) 


J 104 


Pin 18 input for chip set 6 


J 105 


Chip wirewrap interconnection for chip set 6 


J 106 


Pin 20 input for chip set 6 (Chip Enable 6) 


J107 


Pin 18 input for chip set 7 


J108 


Chip wirewrap interconnection for chip set 7 


J109 


Pin 20 input for chip set 7 (Chip Enable 7) 


J110 


Not used (Reserved for future Digital use) 


JUl 


ROM interconnection, ground reference 


J112 


Chip enable bit bus input 


JH3 


Address bit All, used as chip input A10 


JH4 


Chip interconnection loop (to wirewrap pins) 


J115 


Address bit A 12, used as chip input All 


J116 


Chip interconnection loop for chip pin 2 1 



(continued on next page) 
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Table 10-14 - MRV11-C Wirewrap Pin Identification (Cont) 


Pin 

JT 111 




Desigi 


lation Function 


JH7 


ROM interconnection for chip set 0 


J118 


Pin 18 input for chip set 0 


JH9 


Chip wirewrap interconnection for chip set 0 


J120 


Pin 20 input for chip set 0 (Chip Enable 0) 


J121 


Pin 18 input for chip set 1 


J122 


Chip wirewrap interconnection for chip set 1 


J123 


Pin 20 input for chip set 1 (Chip Enable 1) 


J124 


Pin 18 input for chip set 2 


J125 


Chip wirewrap interconnection for chip set 2 


J126 


Pin 20 input for chip set 2 (Chip Enable 2) 


J127 


Pin 18 input for chip set 3 


J128 


Chip wirewrap interconnection for chip set 3 


J129 


Pin 20 input for chip set 3 (Chip Enable 3) 



Chapter 11 - MRV11-D Universal Programmable Read-Only 
Memory 



The MRV11-D contains sixteen 28-pin sockets that accept static random-access 
memory (RAM) and a variety of user-supplied ROMs, such as fusible link 
PROMs, ultraviolet erasable (UV E) PROMs, and masked ROMs. It accepts sev- 
eral device densities up to and including 32K x 8 bits. With sixteen 32K x 8 
devices, memory capacity is 512 Kbytes. The contents of the module can be 
accessed in one of two modes: direct mode addressing or page mode 
addressing. 



■ Specifications 



Identification 


M8578 




Size 


Dual 




Power Requirements 


Voltage Tolerance 


Current 


Pins 


+ 5Vdc ±025 V 
Battery Backup Installed 
+5VB ±025 V 
+5Vdc ± 0.25 V 


1.6 A 

280 mA 
1.3 A 


AA2, BA2, BV1 
AVI 

AA2,BA2,BV1 




Note 




These values are measured for unpopulated modules. Add operat- 
ing current for each device installed. Only one pair of devices 
operates at any given time; the rest are in standby mode. 


Bus Loads 

ac 
dc 


3.0 
0.5 




Nonstandard Environmental Specifications 


Altitude 

Storage 
Operating 


Up to 9. 1km (5.65 mi) 
Up to 2.4 km (1.5 mi) 



Lower the maximum operating temperature by 1.8 Celsius degrees (3.24 Fahr- 
enheit degrees) for each 1,000 m (3280 ft) above sea level. 
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■ Related Documentation 

Document Title Order Number 

MRV1 1-D Universal PROM Module User's Guide EK-MRV1D-UG 
MRV1 1-D Field Maintenance Print Set MP-01602-00 

■ Configuration 

The MRV11-D contains 41 juniper pins, two switchpacks, and 16 memory chip 
sockets. Configuration is accomplished by setting a bank of PCR switches, set- 
ting a bank of starting address switches, and connecting a series of jumper pins. 
The required jumper pins are connected by means of jumper clips designated as 
W3 through W16 (see Figure 11-1). These jumper clips allow two adjacent 
jumper pins to be connected. Nonfunctional holder pins are provided in many 
jumper groups to avoid the loss of jumper clips when not used. The following 
features can be configured: 

■ Page/direct mode adddressing 

■ Location of PCR 

■ Bootstrap enable/disable 

■ Use of multiple MRV 1 1 -D modules 

■ Normal/high-performance timing 
" Switch-selectable starting address 

■ Allow/inhibit DAIO bus cycle 

■ Memory array size and response pattern 

■ System size (16-, 18-, or 22 -bit addressing) 

■ Static RAM 
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ROW 



POWER 
JUMPERS 
oj41^ 
OJ40 ^ 
OJ3QJ 



ADDRESS MODE & 
PCR ADDRESS 
SWITCHES 
DIRECT/PAGE 



oJ35^ 
ROW 3 OJ34 y 
0J33J 

oJ29"\ 
ROW 2 oJ28 > 
1J 



oJ26> 
ROW1 OJ25 \ 




^STANDARD DECODER 
PATTERN SELECT 
JUMPERS 
OJ9 oJ3 
0J8 oJ2 
oJ7 oJ1 

STARTING ADDRESS 



BATTERY BACKUP 
SHUNT w -| 



SWITCHES 


m 


JA21 (MSB) 


m 


JA20 


m 


JA19 


m 


JA18 


m 


JA17 


m 


JA16 


m 


JA15 


m 


JA14 


m 


JA13 


m 


JA12 (LSB) 



W2 



Figure 1 1-1 ■ MRV1 ID Jumper and Switch Locations 



Memory Array 

The size of the memory array is determined by the size of the memory devices 
installed. The MRV11-D is shipped with no memory devices installed, so the 
user must provide and install them. 

Digital supplies a standard array decoder on the module that is a prepro- 
grammed fusible link PROM. In the basic configuration with this array decoder 
installed, all memory chips must be the same size (2K x 8, 4K x 8, or 8K x 8). 
The pin configuration of the chips must conform to the Joint Electron Device 
Engineering Council (JEDEC) standard pinout for bytewide devices. Table 11-1 
shows the four patterns available with the standard array decoder supplied by 
Digital. 
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Table 11-1 - 


MRV11-D Standard Array Decoder Patterns 


Jumper Connection 
W15 W16 


2K X 8 half-populated 


J1-J2 


J7-J8 


2K X 8 fully populated 


J2-J3 


J7-J8 


4Kx 8 fully populated 


J1-J2 


J8-J9 


8K x 8 fully populated 


J2-J3 


J8-J9 



Users can populate the module with many other combinations of devices by 
programming their own array decoder. There are certain mixtures that are 
restricted, however. See the MRV11-D User's Guide for details on program- 
ming the array decoder. 

Users can also configure a system with more than one MRV11-D. Table 11-2 
shows the storage capacity per module as a function of device size and number 
of device chips. The table lists the capacities for configurations with similar 
device sizes. It does not account for the configurations with mixed device sizes 
that can be used if the customers programs their own array decoders. 

Table 11-3 lists typical UV PROMs and PROMs that can be installed on the 
MRV1 1 -D. Other UV PROMs or PROMs that conform to the JEDEC pinout can 
also be used. 

lable 1 1-2 ■ Storage Capacity per ROM Chip Size and Number of Chips 
Number of Chips (Capacity Measured in Kbytes) 



Installed 


2Kx8 


4Kx8 


8KX8 


16KX8 


32KX8 


2 


4 


8 


16 


32 


64 


4 


8 


16 


32 


64 


128 


6 


12 


24 


48 


96 


192 


8 


16 


32 


64 


128 


256 


10 


20 


40 


80 


160 


320 


12 


24 


48 


96 


192 


384 


14 


28 


56 


112 


224 


448 


16 


32 


64 


128 


256 


512 



U-5 



Table 11-3 - Typical EPROMs 


UVPROMs 


Chip Array Size 


Maximum Memory Array 
Size (in Kbytes) 


Intel 2716 


2KX8 


32 


Intel 2732 


4Kx8 


64 


Intel 2764 


8Kx8 


128 


Intel 27128 


16KX8 


256 


Masked ROMs 


MostekMK3700 


8KX8 


128 


NCR23128 


16Kx8 


256 


NEC 23256 


32KX8 


512 


National 52364 


8Kx8 


128 


Signetics23128 


16KX8 


256 


Synertek2365 


8KX8 


128 


Synertek2365A 


8Kx8 


128 


Synertek2316B 


2Kx8 


32 


Synertek 2333-3 


4KX8 


64 



The MRV11-D contains sixteen 28-pin memory chip sockets to house the 
various PROMs and static RAM devices that can be used in the module. The 
sockets are divided into eight chip sets, chip set 0 through chip set 7. Each chip 
set is composed of a low byte and a high byte. This arrangement is shown in 
Figure 11-2. 
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W ^ 



-•-L0 BYTE* 


6 


7 






4 


5 






2 


3 






0 


1 



-HI BYTE-*- 



I f\ f 

Figure 11-2' MRV1 1-D Chip Set Locations 

The sockets can house2K x 8, 4K x 8, 8K x 8, 16K x 8, and 32K x 8 PROMs. Ii 
addition, the bottom half of the socket array (chip sets 0 through 3) can accom 
modate static RAM. The 2K x 8 and 4K x 8 PROMs contain 24 pins while th< 
others contain 28 pins. 

Figure 1 1-3 shows the pin assignments for the 24- and 28-pin memories usin§ 
the JEDEC standard pinout. The 2K x 8 PROM is represented by the 2716 anc 
the 4K x 8 PROM is represented by the 2732. The other PROM types (8K x 8 
16K x 8, 32K x 8) are represented by the 2764, 27128, and 27256 respectively 
The 8K x 8 static RAM is also shown. The basic differences on the 2764, 27128. 
27256, and static RAM are in the functions of pins 26 and/or 27. Figure 11-3 
shows these differences. For example, on the 16K X 8 PROM (27128), pin 26 is 
used as an address pin (A13). On the 32K x 8 PROM (27256), pins 26 and 27 
are used as address pins (A13 and A14, respectively). 
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A 7 C 1 
A 6 C 2 
A 5 C3 
A 4 C 4 
A 3 C 5 
A 2 C 6 
AiC 7 
A 0 C 8 
O 0 C 9 
0,11 10 
0 2 C 11 
GNDC 12 



INTEL 2716 
PIN CONFIGURATION 
2K BY 8 PROM 



24 DVcc 
23 HA 8 
22 DA 9 
21 □ V PP 
20 HOE 
□ A 10 



18 □CE 



□ 0 7 

□o 6 

□ 0 5 
14 H0 4 
13 H 0 3 



INTEL 2732A 
PIN CONFIGURATION 
4K BY 8 PROM 



A 7 C 
a 6 c 
a 5 c 
a 4 c 

A 3 C 
A 2 C 
AC 
A 0 C 
OoC 9 
OC10 
0 2 C11 
GNDC 12 



24 UVcc 
23 DA 8 
22DA 9 
21 HAn 
20 USE 
19 HA 10 
18 DCE 
□0 7 

□o 6 

□0 5 
□O4 
13 H0 3 



VrpC1 
A12C2 
A 7 C3 
A 6 C4 
A 5 C 5 
A 4 C 6 
A 3 C 7 
A2C8 
AC 9 
A 0 [I10 
OoC 11 
OC12 
0 2 C13 
GNDC 14 



INTEL 2764 
PIN CONFIGURATION 
8K BY 8 PROM 



27128 PIN 
16K 



VppCi 
A12C2 
A 7 C3 
A 6 C4 
A 5 C5 
A4C6 
A 3 C7 
A2C8 
A C 9 
A 0 C10 

o 0 C 11 
OC12 
0 2 C13 

GNDC 14 



CONFIGURATION 
BY 8 PROM 



I CONFIGURATION 
; BY 8 PROM 




Figure 11-3 ■ PROM Sizes and Types 
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When installing a 24-pin PROM (2K x 8, 4K x 8) in a 28-pin socket, install it 
with the notch on top and bottom justified. Pin 1 of the PROM inserts into pin 3 
of the socket (Figure 11-4). On 28-pin devices, pin 28 is the power pin. For 24- 
pin devices, pin 28 of the socket must be strapped to pin 26 of the socket to 
provide power to the device. The power jumpers strap these pins together, as 
shown in Table 11-4. 



28 PIN PROM SOCKET 







Wmm 




1 24 

2 23 

3 22 

4 21 

5 24 PIN 20 
c PROM 

6 CHIP 19 

7 18 

8 17 

9 16 

10 15 

11 14 

12 13 









Figure 11-4 ■ Insertion of 24-Pin PROM Chips 



11-9 



Table 11-4 ■ MRV11-D Power Jumper Connections 





Row 4 


Row 3 


Row 2 


Rowl 


Device Size 


W12 


Wll 


W10 


W9 


2K X 8 ROM 


T41-T40 


T35-T34 


T29-T28 


T26-T25 


4K X 8 ROM 


T41-T40 


T35-T34 


T29-T28 


T26-T25 


8K x 8 ROM* 


n/a 


n/a 


n/a 


n/a 


8Kx 8 Static RAM 


J41-J40 


J35-J34 


J29-J28 


J26-J25 


16KX8 


J40-J39 


J34-J33 


J28-J27 


J25-J24 


32KX8 


J40-J39 


J34-J33 


J28-J27 


J25-J24 



Configuration is done on a row-by-row basis. 

*The power jumper can be in either position for 8K x 8 ROMs. 

To install static RAM devices in the bottom half of the memory array (chip sets 0 
to 3), the user must configure the ROM/RAM selection jumpers as shown in 
Table 11-5. 

The user must also configure the module for the size of the memory devices 
installed. Table 11-6 shows the possible jumper configurations when using the 
Digital-supplied array decoder. A new array decoder is required in the follow- 
ing circumstances: 

■ Both 32K x 8 and 16K x 8 devices are installed. 

■ The number of devices installed is other than the number expected by the 
standard decoder. 

■ A mix of 4K x 8, 8K x 8, or 16K x 8 devices is installed. 



The power jumpers must be properly configured for each row, and rows con- 
taining 32K X 8 devices must be jumpered for address rather than for power. 



Table 11-5 


■ MRV11-D ROM/RAM Selection Jumpers 




Jumper Connection 




Memory Type 


W5 


W4 


All ROM 


J38-J37 


J32-J31 


ROM/RAM* 


J37-J36 


J31-J30 


' RAM installed in chip sets 0 through 3 
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Table 11-6 


■ MRV11-D Device Size Junipers 






Jumper Connection 


Juniper Connection 




RevC 


Etch* 


Rev D 


Etch* 


Size Chosen 


W8 


W7 


W8 


W7 


2Kx8only 


t 


JH-J10 


J13-J12 


JH-J10 


4Kx8 


JH-J13 


J11-J10 


J14-J13 


J12-JH 


8Kx8 


J14-J13 


J11-J10 


J14-J13 


J12-J11 


16KX8 


J14-J13 


J11-J10 


J14-J13 


J12JH 


32KX8 


J14-J13 


J12-J11 


J14-J13 


J11-J10 



*The board etch revision is located on the component side of the module along the left 
side: RevC Etch = 50152 13C Rev D Etch = 50152 13D 

tWhen using 24-pin devices such as the 2716 (2K X 8 PROM) on a revision C etch 
board, the user must wirewrap J13 (V pp ) to J40 (pin 26 of row 4). It is also necessary 
to jumper J40 to J41 ( + 5 V). The jumper clip cannot be used, however, because a 
wirewrap exists on J40. Therefore, the user must wirewrap rather than jumper J40 to 
J41. This procedure ensures proper read mode operation. On a revision D etch board, 
2K x 8 PROMs can be installed without wirewrap. 

Addressing Modes 

The MRV1 1-D can be configured to operate in one of two addressing modes — 
page mode and direct mode. Direct mode addressing provides immediate 
access to all memory locations on the module. Rage mode addressing, or win- 
dow mapping, provides two 2-Kbyte windows in bus address space that each 
map a 2-Kbyte page of the memory array. The page that is viewed or accessed 
through each window (2 Kbytes per window) can be varied under program 
control through a page control register (PCR). The PCR must be written with 
the desired page number before the access. 

The addressing mode is selected by setting switch 1 of the PCR switch bank and 
is not variable under program control. With the module oriented so the handles 
are on top, push the right side of the rocker switch down (switch on) to select 
direct mode addressing. Push the left side of the rocker switch down (switch 
off) to select page mode addressing. 
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- DIRECT ADDRESS MODE 
In direct address mode, each memory location on the MRV11-D has a corre- 
sponding location on the system bus. The number of system bus address loca- 
tions allocated to the module is equal to the module's configured capacity. For 
example, an MRV1 1-D that is fully populated ( 16 devices) with 4K x 8 PROMs 
(64 Kbytes) corresponds to 64 Kbytes of the system bus. The starting address of 
the module and the array decoder pattern determine the boundaries of the 
module's address range. 

The starting address of the MRV1 1-D can be placed on any 4-Kbyte boundary 
from address 0 8 to 177700008- This is accomplished by setting the rocker 
switches in the starting address switch bank. The ten switches correspond to the 
ten most significant bits of the starting address — address bits < 12 :2 1 > . With 
the module oriented so the handles are on top, pushing the right side of the 
rocker switch down produces a logical 1 (switch on). Pushing the left side of the 
switch down produces a logical 0 (switch off). 

Note that the module's main memory does not respond to any I/O page 
accesses, even if the address range overlaps the I/O page. Only the bootstrap 
areas and the bootstrap PCR, if enabled, respond in the I/O page under direct 
mode addressing. 

■ PAGE MODE ADDRESSING 
Page mode addressing is a virtual addressing scheme that extends the address- 
ing capability of the system bus. A 4-Kbyte segment of the system bus and an 1/ 
O register called the page control register (PCR) are assigned to the MRV11-D. 
The MRV1 1-D's starting address determines the beginning of the module's por- 
tion of the system bus. The user configures the PCR address to 1 of 16 locations 
in the I/O section of the system bus, as shown in Table 11-7. 
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Table 11-7 ■ MRV11-D Switch Settings for PCR Address Selection 



PCR Address 


: PCR4 


PCR3 


PCR2 


PCRl 


17770000 


ON 


ON 


ON 


ON 


17770002 


ON 


ON 


ON 


OFF 


17770004 


ON 


ON 


OFF 


ON 


17770006 


ON 


ON 


OFF 


OFF 


17770010 


ON 


OFF 


ON 


ON 


17770012 

X / / / \J\J X^. 


ON 


OFF 


ON 


OFF 


17770014 

X / / / W XT 


ON 


OFF 


OFF 


ON 


17770016 


ON 


OFF 


OFF 


OFF 


17770020 


OFF 


ON 


ON 


ON 


17770022 


OFF 


ON 


ON 


OFF 


17770024 


OFF 


ON 


OFF 


ON 


17770026 


OFF 


ON 


OFF 


OFF 


17770030 


OFF 


OFF 


ON 


ON 


17770032 


OFF 


OFF 


ON 


OFF 


17770034 


OFF 


OFF 


OFF 


ON 


17770036 


OFF 


OFF 


OFF 


OFF 



ON = logical 0; OFF = logical 1 

Note 

With the module oriented so that the handles are on top, pushing 
down the right side of the rocker switch produces a logical 0 
(switch on). Pushing down the left side produces a logical 1 
(switch off). 

The MRVll-D's portion of the system bus is further divided into two sections 
called windows. Each window is 2 Kbytes long and can contain any 2-Kbyte 
page of data on the module. The two pages of data that are currendy available 
to the system have their page numbers stored, one in each byte of the PCR. To 
move a different page into the window, simply change the contents of the 
corresponding PCR byte to the number of the desired page. 

Bits 7 and 15 are not part of the page numbers. Bit 7 is unused and bit 15 is the 
window control bit. When bit 15 is asserted ( 1 ), the windows are open and the 
pages in the windows can be accessed. When bit 15 is not asserted (0), the win- 
dows are closed and attempted accesses through the windows produce a bus 
timeout. 
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Upon powerup and restart, the PCRbits are cleared to 0. Both windows con- 
tain the data from page 0, but they are closed because bit 15 of the PCR is 
also 0. Bit 15 must be set to open the windows. 

Bootstrap 

The MRV11-D bootstrap operation is similar to page mode addressing. It is 
independent of the address mode chosen for the module, however. The boot- 
strap windows are split. Window 0 begins at location 17773000 and runs 
through 17773776. Window 1 begins at 17765000 and runs through 17765776. 
The bootstrap PCR is located at 17777520. There are, however, the following 
important differences between page mode addressing and the bootstrap 
feature: 

■ The bootstrap windows and pages are 5 12 bytes long. In page mode, the win- 
dows and pages are 2 Kbytes long. 

■ Bit 15 of the bootstrap PCR is not a control bit. The windows are always open. 
In page mode, the windows are open only when bit 15 is asserted ( 1 ) . 

■ The bootstrap PCR address is fixed at 17777520. The page mode PCR address 
is configured by the user between 17777000 and 17777036. 



The bootstrap memory device must be physically installed in chip set 7. 

The bootstrap program size is limited by the size of the memory devices 
installed. A pair of 8K x 8 devices can contain a 16-Kbyte bootstrap progam. 
Note, however, that like page mode addressing, only two 5 12 -byte pages are 
available to the system at a time. The program must be specifically written to 
turn its own pages. The MXV1 1-B2 bootstrap PROM set is written this way and 
will function if installed and properly configured on an MRV1 1-D. 

If the bootstrap program is smaller than 512 bytes, it can be written on one 
page, avoiding the need to change pages. In this case, the program should be in 
the first 5 12 bytes of the bootstrap device. Because the bootstrap PCR clears on 
powerup and restart, both windows contain page 0 of the bootstrap device. 

The bootstrap feature is enabled by installing jumper clip W14 between pins J5 
and J6. Installing W14 between pins J5 and J4 disables the feature. 

Battery Backup Shunt 

When static RAM is installed in the bottom half of the memory array, the user 
can configure the MRV11-D module so that the memory and refresh logic are 
disconnected from the normal bus power and are, instead, connected to a sepa- 
rate battery backup system. This is accomplished by removing the factory- 
installed 0-ohm shunt (Wl) from the second and fourth holes in the printed 
circuit board and installing another 0-ohm shunt (W2) between the first and 
third holes. 
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System Size Jumpers 

To configure the MRV1 1-D for use in a 16- or 18-bit Q-bus system, jumper W3 
is installed between posts J2 1 and J22. To configure the module for use in a 22- 
bit Q-bus system, W3 is installed between J23 to J22. 

DATO Bus Cycle 

Ordinarily, when the MRV11-D is accessed by a DAIO bus cycle, it does not 
respond, generating a bus timeout. However, when static RAM is installed in the 
bottom half of the memory array, the MRV1 1-D can be configured to respond to 
DATO cycles. This is accomplished by removing the factory-installed jumper 
(W6) from pins J 15 and J 16 and installing it between pins J 16 and J 17. 

Note that the page mode PCR and the bootstrap PCR will not timeout in either 
configuration when accessed by a DAK) cycle. 

Read Timing 

The MRV11-D can normally interface with chips that have a read access time 
greater than 450 ns. To obtain some speed advantage, the module can be con- 
figured for a read access time of 200 ns. This is accomplished by removing the 
factory-installed jumper (W13) from between pins J18 and J19 and installing it 
between pins J 19 and J20. Note, however, that the slowest device installed on 
the board must then meet this 200 ns access time requirement. 

Installing the MXV11-B2 ROM 

To install the MXV1 1-B2 PROM set on the MRV1 1-D, the user must perform the 
following steps: 

■ Enable the bootstrap function. 

■ Set the row 4 power jumper for an 8K x 8 device. 

■ Set the device size jumper to 8K x 8. 

■ Install the read timing jumper W13 between J18 and J19. 



Install the MXV11-B2 ROM chips in chip set 7. Insert the low-byte ROM (P/N 
23- 145E4-00) into the low byte 7 socket (XE50). Insert the high-byte ROM (P/N 
23-146E4-00) into the high byte 7 socket (XE5 1). Ibsition the ROMs so that pin 
1 is in the upper left corner of the socket. 

Note 

MXV1 1-B2 bootstrap ROMs cannot be used if the device size jumper 
is set for 2K x 8 or if the power jumper connection for row 4 is set 
for 16K x 8 or 32K x 8 devices. 

For additional information on the MXVl 1-B2 ROM, see Chapter 18 or refer to 
the MXVl 1-B2 ROM Set User Guide (EK-MXVB2-UG). 



Chapter 12 - MSV11-D,-E Dynamic MOS Read/Write 
Memory 



All MSV1 1-D and MSV1 1-E memory modules can be used in either 16- or 18-bit 
systems. There are eight versions of this module, listed below. Memory storage 
is provided by either 4Kx 1-bit or 16Kx 1-bit integrated circuits, depending 
on model. 



Model 


Memory Capacity 


Module 


Rarity Bits 


MSV11-DA 


4Kxl6 bits 


M8044-A 


No 


MSV11-DB 


8Kx 16 bits 


M8044-B 


No 


MSV11-DC 


16Kxl6bits 


M8044-C 


No 


MSV11-DD 


32KX16 bits 


M8044-D 


No 


MSV11-EA 


4KX18 bits 


M8045-A 


Yes 


MSV11-EB 


8KX18 bits 


M8045-B 


\b 


MSV11-EC 


16Kxl8bits 


M8045-C 


Yes 


MSV11-ED 


32Kxl8bits 


M8045-D 


Yes 



■ Specifications 



Identification 


MSV1 1-DA,-DB,-DC,-DD 


M8044-A,-B,-C, 


-D 




MSV11-EA,-EB,-EC,-ED 


M8045-A,-B,-C, 


-D 




Size 


Dual 








Power Requirements 


Supply Voltage 


-DA/-DC 


-DB/-DD 


-EA/-EC 


-EB/-ED 


+ 5 V system power: 










Typical operating power 


1.7 A 


1.7 A 


2.0 A 


2.0 A 


Typical standby power 


1.7 A 


1.7 A 


2.0 A 


2.0 A 


+ 5 V battery backup: 










Typical operating power 


0.7 A 


0.7 A 


1.0 A 


1.0 A 


Typical standby power 


0.7 A 


0.7 A 


1.0 A 


1.0 A 


+ 12 V system power or 


battery backup: 








Typical operating power 


0.34 A 


0.37 A 


0.38 A 


0.41 A 


Typical standby power 


0.06 A 


0.08 A 


0.06 A 


0.09 A 
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Bus Loads 














ac 






2.0 








dc 






1.0 








Performance 














Access and Cycle Time 














Access Time (ns) (1) 




Cycle Time (ns) (1) 




Bus Cycle 


Typical 


Maximum 


Notes 


Typical 


Maximum 


Notes 


MSV11-D: 














DAn 


210 


225 


(2) 


500 


520 


(4) 


DATD(B) 


100 


110 


(2) 


545 


565 


(5) 


DATIO(B) 


630 


650 


(3) 


1075 


1100 


(6) 


MSV11-E: 














DATI 


250 


265 


(2) 


500 


520 


(4) 


DAID(B) 


100 


110 


(2) 


545 


565 


(5) 


DATIO(B) 


670 


690 


(3) 


1115 


1140 


(6) 


All Models: 














Refresh cycle time = 575 ns typical, 600 ns maximum (7) 







Notes 

1. All operating speeds are in nanoseconds and are based on memory not busy 
and no refresh arbitration. Refresh arbitration adds 100 ns typical (120 ns 
maximum) to access and cycle times. Refresh conflicts add 575 ns typical 
(600 ns maximum) to access and cycle times. 

2. Access times are denned as internal SYNC to REPLY with minimum times 
(25 or 50 ns) from SYNC to DIN or DOUT. The DAIO(B) access and cycle 
times assume a minimum 50 ns from SYNC to DOUT at bus receiver outputs. 
For actual Q-bus measurements, 150 ns should be added to DATO(B) times; 
that is, access time (typical) = 100 + 150 = 250 ns. 

3. Access times are defined as internal SYNC to RPLY [DAID(B)] with mini- 
mum time (25 ns) from SYNC to DIN, and minimum time (350 ns) from 
RPLY (DATI) asserted to DOUT asserted. 

4. Cycle times are defined as internal SYNC to LOCKOUT negated. 

5. Cycle times are defined as internal SYNC to LOCKOUT negated with mini- 
mum time (50 ns) from SYNC to DOUT. 

6. Cycle times are defined as internal SYNC to LOCKOUT [DATO(B)] with min- 
imum times (25 ns) from SYNC to DIN and minimum time (350 ns) from 
RPLY (DATI) asserted to DOUT asserted. 

7. Refresh cycle time is defined as internal REF REQ to LOCKOUT negated. 
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Related Documentation 

Document Title Order Number 

MSV1 1-D,-E User's Manual EK-MSVI1-OP 

MSV1 1-D Field Maintenance Print Set MP-00566-00 

MSV1 1-E Field Maintenance Print Set MP-00567-00 



- Configuration 

The user can configure the MSV11-D or MSV11-E to alter its operation for a 
specific system application. The following items can be configured: 

■ Memory starting address 

■ Battery backup power 

■ Enable/disable 2-Kword portion of bank 7 



Note 

Each MSV1 1-D or -E module contains two factory- installed 
wirewrap jumpers that select memory size (4, 8, 16, or 32 
Kwords); these jumper configurations normally should not be 
changed. 

Address Selection 

The MSV11-D or MSV11-E address can start at any 4-Kword boundary. The 
address configured is the starting address for the contiguous portion of memory 
contained on the module. Set the switches, located as shown in Figure 12-1, to 
the desired starting address as listed in Table 12-1. The upper 4-Kword address 
space is normally reserved for peripheral device register addresses. 

Factory-configured modules will not respond to bank 7 addresses. In special 
applications that permit the use of the lower 2-Kword portion of bank 7 for 
system memory, enable the lower 2-Kword portion of bank 7 by removing the 
jumper from the wirewrap pins 1 and 3 and connecting a new jumper from 1 
to 2. 
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Battery Backup Power 

The MSV11-D and MSV11-E modules are factory-configured with the power 
jumpers installed for normal system power. In this configuration, the memory 
and refresh logic are powered from the normal bus backplane power. The mod- 
ules are designed so that the dc power required to support them during a 
backup period is minimized. The jumpers are provided to allow the user to 
disconnect the memory and refresh logic from the normal bus power and con- 
nect it to a separate battery source. The user can configure the jumpers, shown 
in Figure 12-1, for battery backup operation as follows: 

W2, W3 Remove to separate the module from the bus-powered 

backplane. 

W4, W5 Insert to connect the battery power to the memory and 

refresh logic. 

To use the MSV11-D or MSV1 1-E modules in a battery backup system, the bat- 
tery or source must be capable of supplying the following: 

MSV11-D MSV11-E 

(1 module) (1 module) 

+5Vdc±3% 0.7 A 1.0 A 

+ 12 Vdc ±3% 0.37 A 0.41 A max 

These voltages must remain within ± 3 percent of the bus voltage at all times 
and not vary more than ± 3 percent during the transition to or from the battery. 
One MSV1 1-E module draws approximately 7 W when operating in the battery 
backup mode. A typical backup system that is 30 percent efficient with a 2.5 
ampere-hour battery will support each module for approximately two hours. 
When used in a PDP-11/03 system, or equivalent, no additional cooling of the 
module is required during the backup period, if the room temperature is main- 
tained to less than 32°C (90°F). 

Parity 

One jumper is factory-installed for nonparity (MSV11-D) or parity (MSV11-E) 
operation, depending on the model. Do not reconfigure this jumper. Standard 
jumper configurations are listed below for reference purposes. 

All MSV1 1-D models: Jumper installed from pin 7 to pin 5. 

All MSV1 1-E models: Jumper installed from pin 6 to pin 5 . 
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Memory Size 

Two jumpers are factory-installed to configure addressing logic for memory size 
(number and type of memory integrated circuits). Do not reconfigure these 
jumpers. Standard jumper configurations are listed below for reference 
purposes. 



Jumpers (Two Installed) 



Model 



Memory Range Pins 



Memory Select Pins 



MSV11-DA,-EA 
MSV11-DB, -EB 
MSV11-DC, -EC 
MSV11-DD, -ED 



From 17 to 15 
From 17 to 15 
From 16 to 15 
From 16 to 15 



From 17 to 14 
From 12 to 14 
From 16 to 14 
From 10 to 14 
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BATTERY BACKUP 
POWER JUMPERS 



• • • 

2 1 3 



W3^(2>+5V 

■ W5 +5 B 

W2^ + 12V 
W4 — HZ) +12 B 



BANK 7 
ENABLE/DISABLE 



si r 

ADDRESS J 
SWITCHES] 



MEMORY ^12* ••10 
SIZE 1 17a • »16 



{12* • »1 
14 
17» • ml 
15 



5 • \ PARITY/NO PARITY 
f OPERATION 



■S1-1 
■S1-2 
-S1-3 
-S1-4 
•S1-5 



Figure 12-1 ■ MSV11-D, MSV11-E Switch and jumper Locations 
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Table 12-1 - 


MSV11-D,MSV11-EA 


ddress 


ing Summary 




Address 


Sl-1 


Switch Set 
Sl-2 Sl-3 


tings 
Sl-4 


Sl-5 


Memory Bank(s) Selected 
-DA,-EA-DB,-EB -DC,-ED-DD,-ED 


U 


ON 


ON 


ON 


ON 


ON 


0 


0-1 


0-3 


0-7 


ZUUUU 


ON 


ON 


ON 


ON 


OFF 


1 


1-2 


1-4 


1-10 


4UUUU 


ON 


ON 


ON 


OFF 


ON 


2 


2-3 


2-5 


2-11 


oUUUU 


ON 


ON 


ON 


OFF 


OFF 


3 


3-4 


3-6 


3-12 


100000 


ON 


ON 


OFF 


ON 


ON 


4 


4-5 


4-7 


4-13 


lzUUUU 


ON 


ON 


OFF 


ON 


OFF 


5 


5-6 


5-10 


5-14 


14UUUU 


ON 


ON 


OFF 


OFF 


ON 


6 


6-7 


6-11 


6-15 


1 /Cruwi 
loUUUU 


ON 


ON 


OFF 


OFF 


OFF 


7 


7-10 


7-12 


7-16 


ZUUUUU 


ON 


OFF 


ON 


ON 


ON 


10 


10-11 


10-13 


10-17 


zzUUUU 


ON 


OFF 


ON 


ON 


OFF 


11 


11-12 


11-14 


11-20 


24UUUU 


ON 


OFF 


ON 


OFF 


ON 


12 


12-13 


12-15 


12-21 


ZOUUUU 


ON 


OFF 


ON 


OFF 


OFF 


13 


13-14 


13-16 


13-22 


jUUUUU 


ON 


OFF 


OFF 


ON 


ON 


14 


14-15 


14-17 


14-23 


320000 


ON 


OFF 


OFF 


ON 


OFF 


15 


15-16 


15-20 


15-24 


J4UUUU 


ON 


OFF 


OFF 


OFF 


ON 


16 


16-17 


16-21 


16-25 


JoUUUU 


ON 


OFF 


OFF 


OFF 


OFF 


17 


17-20 


17-22 


17-26 


4uuuuu 


OFF 


ON 


ON 


ON 


ON 


20 


20-21 


20-23 


20-27 


420000 


OFF 


ON 


ON 


ON 


OFF 


21 


21-22 


21-24 


21-30 


440000 


OFF 


ON 


ON 


OFF 


ON 


22 


22-23 


22-25 


22-31 


460000 


OFF 


ON 


ON 


OFF 


OFF 


23 


23-24 


23-26 


23-32 


500000 


OFF 


ON 


OFF 


ON 


ON 


24 


24-25 


24-27 


24-33 




OFF 


ON 


OFF 


ON 


OFF 


25 


25-26 


25-30 


25-34 




OFF 


ON 


OFF 


OFF 


ON 


26 


26-27 


26-31 


26-35 


joUUUU 


OFF 


ON 


OFF 


OFF 


OFF 


27 


27-30 


27-32 


27-36 


OUUUUU 


OFF 


OFF 


ON 


ON 


ON 


30 


30-31 


30-33 


30-37 


OUUUUU 


OFF 


OFF 


ON 


ON 


OFF 


31 


31-32 


31-34 


X 


OHUUUU 


OFF 


OFF 


ON 


OFF 


ON 


32 


32-33 


32-35 


X 


oouuuu 


Urr 


OFF 


ON 


OFF 


OFF 


33 


33-34 


33-36 


X 




OFF 


OFF 


OFF 


ON 


ON 


34 


34-35 


34-37 


X 


720000 


OFF 


OFF 


OFF 


ON 


OFF 


35 


35-36 


X 


X 


740000 


OFF 


OFF 


OFF 


OFF 


ON 


36 


36-37 


X 


X 


760000 


OFF 


OFF 


OFF 


OFF 


OFF 


37 


X 


X 


X 



X = do not use 
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Notes 

1. Bank 7 cannot be selected as faaory-configured; however, the user can 
enable the lower 2-Kword portion of bank 7 for use. 

2. Rocker switch positions are defined by pressing the desired side of the 
rocker, not by the red line on the opposite side of the rocker. 



Chapter 13 - MSV11-L MOS Random-Access Memory 



Designed to be used with the Q-bus, MSV11-L dual-height memory modules 
provide storage for 18-bit words ( 16 bits of data and 2 parity bits), contain par- 
ity control circuitry, and a control and status register (CSR). There are presently 
two members of the MSV1 1-L memory module family as shown below. 



■ Specifications 



Identification 


M8059 






Size 


Dual 






Bus Loads 

ac 
dc 


2.0 
0.5 






Power Requirements 


Supply Voltage 


MSV11-LF MSV11-LK 




+ 5 V ±5% system power: 

Typical operating power 
Typical standby power 


2.8 A 
1.40 A 


3.0 A 
1.50 A 




+ 5 V battery backup: 

Typical operating power 
Typical standby power 


1.35 A 
0.9 A 


1.40 A 
1.0 A 




Access and Cycle Times 


Access Time (ns) 
Bus Cycle Typical Maximum Notes 


Cycle Time (ns) 
Typical Maximum 


Notes 


DATI 210 230 
DATO(B) 90 120 
DATIO(B) 640 670 
Refresh 


2 
2 
3 


560 590 
605 635 
1140 1170 
650 685 


4 
5 
6 
7 



Rarity-CSR configurations, refer to notes 1, 8, and 9. 
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Notes 

1. Assuming memory not busy and no arbitration. 

2. SYNC to RPLY with minimum times (25/50 ns) from SYNC to (DIN/DOUT). 
The DAID(B) access and cycle times assume a minimum 50 ns from SYNC to 
DOUT inside memory receivers. For actual Q-bus measurements, a constant 
(K - 50 ns, where K = 200) should be added to DAIO(B) times. That is, 
access time (typical) = 90 + (200-50) = 240 ns. 

3. SYNC to RPLY (DAIO(B)) with minimum time (25 ns) from SYNC to DIN 
and minimum (350 ns) from RPLY (DATI) asserted to DOUT asserted. 

4. SYNC to DL220 negated. 

5. SYNC to DL220 negated with minimum time (50 ns) from SYNC to DOUT. 

6. SYNC to DL220 (DATO(B)) with minimum times (25 ns) from SYNC to DIN 
and minimum (350 ns) from RPLY (DATI) asserted to DOUT asserted. 

7. REF REQ to DL220 negated. 

8. Refresh arbitration adds 100 ns (typical) and 120 ns (maximum) to access 
and cycle times. 

9. Refresh conflict adds 650 ns (typical) and 685 ns (maximum) to access and 
cycle times. 



Related Documentation 

Document Title Order Number 

MS VI 1 -L User's Guide EK-MSV0L-UG 

MSV11-L Memory Module Configuration Guide EK-MSV1L-CG 

MSV1 1-L Field Maintenance Print Set MP-0 1238-00 

MSV1 1 Diagnostic Documentation Kit ZJ246-RZ 



■ Configuration 

The MSV 1 1 -L module is configured by means of jumper wires, shown in Figure 
13-1 and listed in Tables 13-1 through 13-5. The user can configure the follow- 
ing features: 

■ Module starting address (MSA) 

■ Control status register (CSR) address 



Battery backup 
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Note 

The jumpers listed in Table 13-1 should not be changed and are 
listed only for reference. 

Module Starting Address (MSA) 

The MSA is equal to the number of decimal Kwords already configured in the 
system. Jumpers L, M, N, P, and R select the first address in the 128-Kword 
block of addresses that contains the module's MSA. Jumpers A, B, C, D, E, and 
F select the particular 2-Kword increment in that 128-Kword block where the 
MSA begins. The 128-Kword block selected is called the FAR (First Address 
Range). The 2-Kword increment is called the PSA (Partial Starting Address). 
The following equation shows how the MSA, FAR, and PSA are related. 

PSA = MSA-FAR. 

Refer to Table 13-2 and Table 13-3 for jumper locations for the FAR and PSA 
respectively. 

Taking an MSA of 188-Kwords as an example, find the FAR on Table 13-2 by 
locating the first address in the block with the 188th location. This is 128, the 
FAR value. To find the PSA, subtract 128 from 188. This yields a PSA of 60. 
Jumper the FAR of 128 by connecting pin L to pin K (ground). Jumper the PSA 
of 60 by connecting pin V to pin W to pin X to pin Y to pin U (ground). 

CSR Address Selection 

Eight addresses are reserved for the CSR registers. Every MSV1 1-L module has 
one CSR. By convention, the memory module with the lowest starting address 
should be jumpered for the lowest CSR address. The remaining modules should 
be jumpered in sequence. 

To select a CSR address for a module, install jumpers according to Table 13-4. 
Wirewrap the appropriate pins in daisychain fashion to pin E which is 
grounded. 

Battery Backup 

To select either battery backup or no battery backup, jumper the module as 
shown in Table 13-5. 

Note 

Digital does not support battery backup for the MSV1 1-L. 
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i r 



NOTE 

CHIPS ARE POSITIONED 180° OUT OF PHASE 
WITH TRADITIONAL DIGITAL MEMORIES 
DOTTED BLOCK MEANS [GROUPj] 
GROUP 1 JUMPERS-GENERAL 
GROUP 2,3 JUMPERS START/CSR ADDRESS 
GROUP 4 JUMPERS- POWER 

•NON BATTERY BACKUP 
•BATTERY BACKUP 
DIGITAL DOES NOT SUPPORT BATTERY BACKUP 
MEMORY MODULES CAN NOT BE INTERLEAVED. 

WIRE WRAP GUIDELINES- MAXIMUM, 2 WIRE WRAPS PER PIN. 

GROUP 2 AND 3 JUMPERS MAY HAVE MAXIMUM NUMBER OF WIRE WRAPS. 
•THE WRAPS MUST BE DAISY CHAINED TO ITS OWN GROUND 
•FIND OUT HOW MANY PINS MUST BE WRAPPED 
•WHEN WRAPPING ALWAYS PUT THE LOWER WRAPS ON THE PINS 
FIRST THEN WRAP THE UPPER WRAPS. 

["BOARD ' 
I POPULATION I 

I »3« I 




SYSTEM 
GROUP 2 ' I JUMPER 
JUMPERS • T 

l 

>s 



TYPE MEMORY] 

20 19 18 I , 

a I WRITE WRONG I 
PARITY (Bit 2) | 



\ 



8 7 6 



[without csr j£"T 

|WITH CSR F^l 



GROUP 3 
JUMPERS 




I - ^1 

I 17 16 15 | 

I NORMAL OR H 
J REMOVAL OF 
THE LOWER 
OR UPPER I 
BANK IF IT I 
|_HASA^ULJ_ 

^TYPE MEMORY , TIMING TEST 
POINT 
I 5 4 



11 10 9 



i~ PARITY ERROR - ! 
' REPORT I 




PERIPHERAL 
PAGE SELECTION 



GROUP 4 
JUMPERS 



(W1) +5 NON BATTERY BACKUP 



Figure 13-1 ■ MSV1 1-L Memory Module Jumpers 
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Table 13-1 ■ MSV11-L Jumpers and Functions (Group 1) 







Normal 


Function 


Juniper 


Status 


Type of Memory 






Nonparity 


y to iu 


OI TT 


With parity 


11 to 10 


IN 


Rarity nonCSR 


18 to 19 


OUT 


Rarity with CSR 


20 to 19 


IN 


Runty Juror Report 






Reported BDAL 16 nonCSR 


3 to 2 


OUT 


Reported BDAL 16 and BADL 17 with CSR 


lto2 


IN 


Write Wrong l-anty 






Diagnostic bit for tester use: 






Disable 


8to7 


OUT 


Enable 


6 to 7 


IN 


CSR Spiprtion 






NonCSR 


JtoH 


OUT 


With CSR 


FtoH 


IN 


ftripheral Rage Selection 






2-Kword peripheral page 


29 to 28 


OUT 


4-Kword peripheral page 


27 to 28 


IN 


Full or One-Half Memory Selection 






Half-memory selection 


32 to 33 


OUT 


Full-memory selection 


34 to 33 


IN 


Removal of Lower or Upper Bank (with a Fault) 






Lower bank has failed 


17 to 16 


OUT 


Normal operation or upper bank has failed 


15 to 16 


IN 


Extended or Normal Memory Selection 






Normal operation ( 128-Kword system) 


RtoT 


OUT 


Extended operation (2-Mword system) 


RtoT 


IN 
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Table 13-2 - MSV11-L Starting Address Jumpers (Group 2) 



Starting Address Range (FAR) 


Junipers in (X) to Ground (K) 








r\ A T 

UAL. 






18 


Decimal(K) 


Octal 


Pins 


P N 


M 


T 

JL 


000-124 


00000000-00760000 










128-252 


01000000-01760000 






X 




256-380 


02000000-02760000 




X 






384-508 


03000000-03760000 




X 


X 




512-636 


04000000-04760000 




X 






640-764 


05000000-05760000 




X 


X 




768-892 


06000000-06760000 




X X 






896-1020 


07000000-07760000 




X X 


X 




1024-1148 


10000000-10760000 


X 








1152-1276 


11000000-11760000 


X 




X 




1280-1404 


12000000-12760000 


X 


X 






1408-1532 


13000000-13760000 


X 


X 


X 




1536-1660 


14000000-14760000 


X 


X 






1664-1788 


15000000-15760000 


X 


X 


X 




1792-1916 


16000000-16760000 


X 


X X 






1920-2044 


17000000-17760000 


X 


X X 


X 






Table 13-3 - MSV11-L Partial Starting Address Jumpers (Group 2) 


Partial Starting Address (PSA) 


Jumpers in (X) to Ground (U) 








DAL 


17 16 15 


14 


13 


Decimal* K) 


Octal 


Pins 


Z Y X 


w 


V 


0 


00000000 










4 


00020000 






X 




8 


00040000 




X 






12 


00060000 




X 


X 




16 


00100000 




X 






20 


00120000 




X 


X 





(continued on next page) 



13-7 



Table 13-3 ■ MSV11-L Partial Starting Address Jumpers 
(Group 2) (ConL) 



Partial Starting Address (PSA) Jumpers in (X) to Ground (U) 

DAL 17 16 15 14 13 



Decunal(K) 


Octal 


Pins 


z 


Y 


A 


W V 


24 


00140000 






X 


X 




28 


00160000 






X 


-vr 

X 


X 


32 


00200000 




A 








36 


00220000 




X 






X 


40 


00240000 




X 




X 




44 


00260000 




X 




X 


X 


48 


00300000 




■vr 

X 


■vr 

X 






52 


00320000 




X 


X 




A 


56 


00340000 




X 


X 


X 




60 


00360000 




X 


X 


•vr 

X 


X 


64 


00400000 


X 










68 


00420000 


X 








A 


72 


00440000 


X 






vr 

X 




76 


00460000 


X 






X 


X 


80 


00500000 


X 




X 






84 


00520000 


X 




X 




X 


88 


00540000 


X 




X 


X 




92 


00560000 


X 




X 


X 


X 


96 


00600000 


X 


X 








100 


00620000 


X 


X 






X 


104 


00640000 


X 


X 




X 




108 


00660000 


X 


X 




X 


X 



112 


00700000 


X 


X 


X 




116 


00720000 


X 


X 


X 


X 


120 


00740000 


X 


X 


X X 





124 00760000 



X X X X X 
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table 13-4 ' MSV11-LCSR Address Jumpers (Group 3) 


22-Bit CSR 18-Bit CSR 
Address Address 


Jumpers in (X) to Ground (E) 
C B A 


17772100 772100 


17772102 772102 






X 


17772104 772104 




X 




17772106 772106 




X 


X 


17772110 772110 


X 






17772112 772112 


X 




X 


17772114 772114 


X 


X 




17772116 772116 


X 


X 


X 




Table 13-5 ■ MSV11-L Power Jumpers (Group 4) 


Voltage Connection 


Jumper Configuration 




+ 5 V Nonbattery backup 


26 to 25 (Wl) 






+ 5 V Battery backup 


25 to 25 (W2) 
14 to 13 (W3)* 
or 

12 to 13 (W4)* 







* Availability for the + 5 V battery backup 



Chapter 14 ■ MSV11-P MOS Random- Access Memory 



There are two MSV1 1-P memory modules- the MSV1 1-PL and the MSV1 1-PK. 
Because its capacity exceeds the capabilities of an 18-bit Q-bus system, the 
MSV11-PL can be used only in a 22 -bit Q-bus system. The MSV11-PK can be 
used in either type of system, as long as it is the only memory being used. The 
two MSV1 1-P memory modules are listed below. 

Model Identification MOS Chips Capacity 

MSV11-PK M8067-KA 128Kxl8bits 256 Kbytes 

MSV11-PL M8067-LA 256Kxl8bits 512 Kbytes 



■ Specifications 



Identification 


M8067 




Size 


Quad 




Bus Loads 






ac 


2.0 




dc 


1.0 




Power Requirements 


Supply Voltage 


MSV11-PK 


MSV11-PL 


+ 5 V ±5% total system power: 






Typical operating power 


3.45 A 


3.60 A 


Typical standby power 


3.00 A 


3.10A 


+ 5 V Battery backup: 






Typical operating power 


1.75 A 


1.85 A 


Typical standby power 


1.35 A 


1.45 A 



Note 

These current values represent measured typical values, not maxi- 
mum values. 

\foltages are partitioned; however, battery backup is not 
supported. 
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Access and Cycle Times 



Access Tunes (ns) + Cycle Times (ns) + 



Bus Cycles Typical 


Maximum 


Notes 


Typical 


Maximum 


Notes 


DATI 240 


260 


2 


560 


590 


4 


DATO(B) 90 


120 


2 


610 


640 


5 


DATIO(B) 660 


690 


3 


1175 


1210 


6 


Refresh - 






640 


690 


7 


Ririty - CSR configurations, refer to notes 1,8, and 9. 







Notes 

1. Assuming memory not busy and no arbitration. 

2. SYNC to RPLY with minimum times (25/50 ns) from SYNC to (DIN/DOUT). 
The DAID(B) access and cycle times assume a minimum 50 ns from SYNC to 
DOUT inside memory receivers. For actual Q-bus measurements, a constant 
(K - 50 ns, where K = 200) should be added to DATO(B) times. That is, 
access time (typical) = 90 + (200-50) = 240 ns. 

3. SYNC to RPLY (DAID(B)) with minimum time (25 ns) from SYNC to DIN 
and minimum (350 ns) from RPLY (DATI) asserted to DOUT asserted. 

4. SYNC to TIM250 negated. 

5. SYNC to TIM250 negated with minimum time (50 ns) from SVNC to DOUT. 

6. SYNC to TIM250 (DAIO(B)) with minimum times (25 ns) from SYNC to DIN 
and minimum (350 ns) from RPLY (DATI) asserted to DOUT asserted. 

7. REFREQ to TIM250 negated. 

8. Refresh arbitration adds 90 ns (typical) and 110 ns (maximum) to access. 

9. Refresh conflict adds 640 ns (typical) and 690 ns (maximum) to access and 
cycle times. 



■ Related Documentation 

Document Title 

MSV11-P User's Guide 

MSV1 1-P Field Maintenance Print Set 

MSV11 Diagnostic Documentation Kit 



Order Number 

EK-MSV0P-UG 

MP-01239-00 

ZJ246-RZ 
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■ Configuration 

The jumpers on the MSV11-P memory module (shown in Figure 14-1) are 
divided into five functional groups: 

■ Starting address jumpers 

■ CSR address jumpers 

■ Ibwer jumpers 

■ Bus grant continuity jumpers 

■ Miscellaneous jumpers 



Module Starting Address (MSA) 

Each MSV11-P memory module installed in a system is jumpered for its own 
starting address by the use of wirewrapped pins. The memory module starting 
address is equal to the amount of memory already configured in the system, 
expressed as Kwords. 

Module starting address jumpers consist of two groups. The First Address of 
the Range (FAR) selects the first 256-Kword range address in which the starting 
address falls. (See Table 14-1, Rut 1). The Partial Starting Address (PSA) selects 
the 8-Kword boundary within a specific multiple of 256 Kwords in which the 
starting address falls. (See Table 14-1, Part 2). 

After you have determined your module starting address (MSA), you should 
determine the FAR and PSA values. 

1. Find the FAR value. This is done by referring to Table 14-1, Part 1, and locat- 
ing the address range of the MSA. The FAR value is the first address of the 
selected address range. Associated with the FAR value is a specific configura- 
tion of jumper pins X, W, and V that use jumper pin Y, a ground pin. 

2. Find the PSA value. This is done by inserting the MSA and FAR values into 
the equation: PSA = MSA-FAR. First, perform the necessary subtraction 
operation. Then, in Table 14-1, Part 2, locate the proper PSA value. Associ- 
ated with the PSA is a specific configuration of jumper pins P, N, M, L, and 
T, all of which use jumper pin R, a ground pin. 
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Figure 14-1 ■ MSV1 1-P Memory Board 
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Table 14-1 • MS V II P Starting Address Configurations (Part 1) 


First Address Ranges (FAR) 
Decimal(K) Octal 


Jumpers In (X) to Ground (Pin Y) 
PinX PinW PinV 
A21 A20 A19 


000-248 


00000000-01740000 










256-504 


02000000-03740000 






X 




512-760 


04000000-05740000 




X 






768-1016 


06000000-07740000 




X 


X 




1024-1272 


10000000-11740000 


X 








1280-1528 


12000000-13740000 


X 




X 




1526-1784 


14000000-15740000 


X 


X 






1742-2040 


16000000-17740000 


X 


X 


X 






Table 14-1 ■ MSV11-P Starting Address Configurations (Part 2) 


Partial Starting Address (PSA) Jumpers in (X) to Ground (Pin R) 

PinP PinN PinM PinL PinT 
Dedmal(K) Octal A18 A17 A16 A15 A14 


0 


00000000 










8 


00040000 








X 


16 


00100000 




X 






24 


00140000 




X 




X 


32 


00200000 




X 






40 


00240000 




X 




X 


48 


00300000 




X X 






56 


00340000 




X X 




X 


64 


00400000 


X 








72 


00440000 


X 






X 


80 


00500000 


X 


X 






88 


00540000 


X 


X 




X 


96 


00600000 


X 


X 






104 


00640000 


X 


X 




X 



(continued on next page) 
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Table 14-1 - MSV11-P Starting Address Configurations (Bui 2) (Cont) 



Partial Starting Address (PSA) Junipers in (X) to Ground (Pin R) 

PinP PinN PinM PinL PinT 
Decimal(K) Octal A18 A17 A16 A15 A14 


112 


00700000 




XXX 




120 


00740000 




XXX 


X 


128 


01000000 


X 






136 


01040000 


X 




X 


144 


01100000 


X 


X 




152 


01140000 


X 


X 


X 


160 


01200000 


X 


X 




168 


01240000 


X 


X 


X 


176 


01300000 


X 


X X 




184 


01340000 


X 


X X 


X 


192 


01400000 


X 


X 




200 


01440000 


X 


X 


X 


208 


01500000 


X 


X X 




216 


01540000 


X 


X X 


X 


224 


01600000 


X 


X X 




232 


01640000 


X 


X X 


X 


240 


01700000 


X 


XXX 





248 



01740000 X X X X X 
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Control and Status Register (CSR) Jumpers 

Each MSV11-P memory module contains a control and status register. The bus 
master can read or write the CSR via the Q-bus. The CSR is a 16-bit register with 
an address that starts in the top 4 Kwords of system address space. 

The CSR is assigned to one of the 16 addresses shown in Table 14-2. CSR 
addresses are assigned as follows. 

1 . Determine how many memory modules in your system have CSR registers. 

2. List the memory modules' sequential position from the CPU. 

3. The memory modules closest to the CPU should have the lower module 
starting address (MSA). 

4. The memory module with the lowest MSA is assigned to the lowest CSR 
address and jumpered according to Table 14-2. 

5. The next sequential CSR memory module is assigned the next highest CSR 
address. 

Each memory module has four CSR jumper pins (A, B, C, and D) which can be 
daisy-chained to pin E, the ground pin. The jumpers allow logic to detect a 
specific CSR address that has been assigned to a CSR memory module. 

For example, assume the system has two memory modules with CSR registers. 
You are installing the third CSR memory. Refer to Table 14-2 and find the row 
for the third module. The CSR jumper pin configuration is pin B wirewrapped 
to pin E. The memory module's CSR address is 17772 104 for 22 -bit systems or 
772104 for 18-bit systems. 
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Table 14-2 - MSV11-P CSR Address Selection 

Jumper in (X) to 



A^odule 
Number 


Q-bus Address 


1 fi.Rit ^vctpm 
lO Ull OjroLCIIl 

Q-bus Address 


D 


\jruuiiii \ml in i_/ ) 

C B 


A 


1 


17772100 


772100 








2 


17772102 


772102 






X 


3 


17772104 


772104 




X 




4 


17772106 


772106 




X 


X 


5 


17772110 


772110 




X 




6 


17772112 


772112 




X 


X 


7 


17772114 


772114 




X X 




8 


17772116 


772116 




X X 


X 


9 


17772120 


772120 


X 






10 


17772122 


772122 


X 




X 


11 


17772124 


772124 


x 


x 




12 


17772126 


772126 


X 


X 


X 


13 


17772130 


772130 


X 


x 




14 


17772132 


772132 


X 


X 


X 


15 


17772134 


772134 


X 


X X 




16 


17772136 


772136 


X 


X X 


X 



Power Jumpers 

The power jumpers for the MSV1 1-P are configured as follows: 

■ W3, W10, Wl 1 - always out 

■ W4, W5, W9, W13, W15 - in for nonbattery backup 

■ W4,W5,W12,W14- in for battery backup 



For an illustration of these power jumpers, see Figure 14-1. 

Note 

Digital does not support battery backup. 
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Bus Grant Continuity Jumpers 

Jumpers Wl and W2 are installed only when the module is installed in a Q/Q- 
type backplane, with Q-bus signals on both sets of connectors. Digital back- 
planes of this type are the H9270 and the H9275. When the module is installed 
in a Q/CD-type backplane that uses the CD interconnect on the CD connectors 
(such as the H9273 and H9276), Wl and W2 are removed. (See Chapter 52 for 
a discussion of Q/Q and Q/CD backplanes.) 

Miscellaneous Jumpers 

The miscellaneous jumpers are always configured as follows, and cannot be 
altered by the user: 

Always In: 3-9, 4-10, 6-7, 13-15, 14-16, 43-44 
Always Out: 8-7, F-H, 22-23, 44-45 

System Size Jumpers 

A wirewrap pin is provided to configure the module for the proper addressing 
mode of the system. Pin 2 is connected to pin Y (ground) when the MSV1 1-P is 
used in an 18-bit Q-bus system. In 22 -bit systems, this jumper is removed. 
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The MSV11-Q memory modules each consist of a single, quad-height module 
containing the Q-bus interface, timing and control logic, refresh circuitry, and 
up to 4 Mbytes of MOS random-access memory. 

There are four variations of the MSV11-Q memory module, as listed in Table 
15-1. 

Table 15-1 - MSV11-Q Variations 

MSV1 1-QA 64K RAMs fully populated for a total of 1 Mbyte of 

(Etch Rev A) memory; cannot be configured for battery backup 

MSV1 1-QA 64K RAMs fully populated for a total of 1 Mbyte of 

(Etch Rev C or later) memory; can be configured for battery backup 

MSV1 1-QB 256K RAMs half populated for a total of 2 Mbytes of 

memory; can be configured for battery backup 

MSV1 1-QC 256K RAMs fully populated for a total of 4 Mbytes of 

memory; can be configured for battery backup 

Note 

The MSV1 1-QA (Etch Revision C or later), MSV1 1-QB, and the 
MSV1 1-QC all use the same etch. Hereafter in this chapter, these 
three variations will be collectively referred to as the MSV1 1-Q to 
differentiate them from the earlier MSV1 1-QA (Etch Revision A). 



■ Specifications 



Identification 


M7551 


Size 


Quad 


Rawer Requirements 


Bus Loads 




ac 


2.4 


dc 


1.0 
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Supply Voltage MSV11-QA* MSV11-QB MSV11-QC 



+ 5 V system power: 










Typical operating power 2.8 A 




2.3 A 


2.5 A 




Typical standby power 1.0 A 




1.0 A 


1.0 A 




+ 5 V battery backup: 










Typical operating power 1.4 A 




1.3 A 


1.5 A 




Typical standby power 1 .28 A 




1.18 A 


1.34 A 




* All etch revisions 










Access and Cycle Times 




Access Time (ns) (1) 




Cycle Time (ns) (1) 




Bus Cycle 


Typical Maximum 


Notes 


Typical 


Maximum 


Notes 


MSV1 1-QA (Etch Rev A) 










DATI 


320 358 


2 


520 


578 


4 


DATO(B) 


350 376 


2 


550 


597 


5 


DATIO(B) 


1000 1045 


3 


1220 


1255 


6 


MSV11-Q 












DATI 


320 358 


2 


510 


563 


4 


DATO(B) 


160 189 


2 


550 


592 


5 


DATIO(B) 


780 847 


3 


1220 


1250 


6 


All variations 












Refresh 






535 


616 


7 


Rarity— CSRcc 


•nfigurations, refer to notes 1, 8, and 9. 







Notes 

1. Assuming memory not busy and no arbitration. 

2. SYNC to RPLY with minimum times (25/50 ns) from SYNC to (DIN/DOUT). 
The DAID(B) access and cycle times assume a minimum of 50 ns from SYNC 
to DOUT inside memory receivers. For actual Q-bus measurements, a con- 
stant (K - 50 ns, where K = 200 ns) should be added to DATI(B) times. That 
is, access time (typical) = 100 + (200-50) = 250 ns. 

3. SYNC to RPLY DATIO(B), with minimum time (25 ns) from SYNC to DIN 
and minimum 350 ns from RPLY (DATI) asserted to DOUT asserted. 

4. SYNC to MBSY negated. 

5. SYNC to MBSY negated with minimum time (50 ns) from SYNC to DOUT. 
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6. SYNC to MBSY (DATIO(B)) with minimum times (25 ns) from SYNC to DIN 
and minimum 350 ns from RPLY (DATI) asserted to DOUT asserted. 

7. REFREQ to MBSY negated. 

8. The MSV1 1-Q does not lose any time due to refresh arbitration. 

9. Refresh conflict adds 250 ns typical and 542 ns maximum to access and cycle 
time. 



■ Related Documentation 

Document Title Order Number 

MSVl 1-QA Memory User's Guide EK-MSV1Q-UG 

MSV1 1-Q Field Maintenance Print Set MP-0193 1-00 

MSVl 1 Diagnostic Documentation Kit ZJ246-RZ 

- Configuration of the MSVl 1-QA (Etch Rev A) 

The MSVl 1-QA (Etch Rev A) module has several jumpers and two dual inline 
package (DIP) switchpacks used to configure the module. Memory starting and 
ending addresses and the CSR register address are user-configurable. 

Figure 15-1 shows the locations of these jumpers and switches. To jumper two 
pins, a 0-ohm connector block is used. 



^rZL ^r-^, 




Figure 15-1 ■ MSV1 1-QA (Etch Rev A) Switches and Jumpers 



PARITY LED ■ 

TEST JUMPER (USED £? 
BY MFG. ONLY) ^ 

CSR REGISTER 
SELECTION 



ENABLE/DISABLE Q 



CSR SELECTION 

STARTING ADDRESS 

SWITCHES (S6 NOT USED) §- 

ENABLE/DISABLE ^ 

BLOCK MODE D 

ENABLE/DISABLE « 

EXTENDED S 

ERROR ADDRESS § 

ENDING ADDRESS Q 
SWITCHES 



TEST JUMPER (USED 
BY MFG. ONLY) 

ENABLE PARITY 
ERROR DETECTION 

NOT USED. MODULE 
DOES NOT SUPPORT 
BATTERY BACKUP 
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Memoiy Starting and Ending Addresses 

The two switchpacks on the MSV1 1-QA memory module are used to configure 
the memory starting and ending address. The module's starting address is 
determined by the amount of memory already configured in the system. The 
ending address is always some number higher than the starting address. 

The memory starting address is configured using switches 1 through 5 of 
switchpack SW1 and switch 6 of switchpack SW2, as shown in Table 15-2. The 
ending address is configured using switches 1 through 5 of switchpack SW2, as 
shown in Table 15-3. Note that switch 6 of SW2 is set to the ON position for a 
starting address of 0 and set to the OFF position for all other starting addresses. 
Switch 6 of switchpack SW1 is not used. 



Table 15-2 


- MSV11-QA (Etch Rev A) Starting Ad 


Idress Switches 


Starting 
Address 


SW1-1 


SW1-2 


Switch 
SW1-3 


Settings 
SW1-4 


SW1-5 


SW2-6 


0 Kbyte 


ON 


ON 


ON 


ON 


ON 


ON 


128 Kbytes 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


256 Kbytes 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


384 Kbytes 


OFF 


ON 


OFF 


OFF 


OFF 


OFF 


5 12 Kbytes 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


640 Kbytes 


OFF 


OFF 


ON 


OFF 


OFF 


OFF 


768 Kbytes 


ON 


OFF 


ON 


OFF 


OFF 


OFF 


896 Kbytes 


OFF 


ON 


ON 


OFF 


OFF 


OFF 


1024 Kbytes 
(1 Mbyte) 


ON 


ON 


ON 


OFF 


OFF 


OFF 


1152 Kbytes 


OFF 


OFF 


OFF 


ON 


OFF 


OFF 


1280 Kbytes 


ON 


OFF 


OFF 


ON 


OFF 


OFF 


1408 Kbytes 


OFF 


ON 


OFF 


ON 


OFF 


OFF 


1536 Kbytes 


ON 


ON 


OFF 


ON 


OFF 


OFF 


1664 Kbytes 


OFF 


OFF 


ON 


ON 


OFF 


OFF 


1792 Kbytes 


ON 


OFF 


ON 


ON 


OFF 


OFF 


1920 Kbytes 


OFF 


ON 


ON 


ON 


OFF 


OFF 


2048 Kbytes 
(2 Mbytes) 


ON 


ON 


ON 


ON 


OFF 


OFF 



(continued on next page) 
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Table 15-2 ■ 


MSV11QA (Etch Rev A) Starting Addres 


is Switches (Cont) 


OUUUlIc 

Address 


SW1-1 


SW1-2 


Switch Settings 
SW1-3 SW1-4 


SW1-5 


SW2-6 


2176 Kbytes 


OFF 


OFF 


OFF 


OFF 


ON 


OFF 


2304 Kbytes 


ON 


OFF 


OFF 


OFF 


ON 


OFF 


2432 Kbytes 


OFF 


ON 


OFF 


OFF 


ON 


OFF 


2560 Kbytes 


ON 


ON 


OFF 


OFF 


ON 


OFF 


2688 Kbytes 


Urr 


OCT? 

Urr 


ON 


OFF 


UiN 


OCT? 

Urr 


Zolo rvDylca 




OCT? 

VJrr 


ON 


OFF 


UfN 


O.T7TT 

Urr 


OQAA YVnrtPK 


OUT? 


AM 


ON 


OFF 


\Jri 


Urr 


j\)l£. rvDyicb 

(3 Mbytes) 






ON 


OFF 




Urr 


3200 Kbytes 


OFF 


OFF 


OFF 


ON 


ON 


OFF 


3328 Kbytes 


ON 


OFF 


OFF 


ON 


ON 


OFF 


3456 Kbytes 


OFF 


ON 


OFF 


ON 


ON 


OFF 


3584 Kbytes 


ON 


ON 


OFF 


ON 


ON 


OFF 


3712 Kbytes 


OFF 


OFF 


ON 


ON 


ON 


OFF 


3840 Kbytes 


ON 


OFF 


ON 


ON 


ON 


OFF 


3968 Kbytes 


OFF 


ON 


ON 


ON 


ON 


OFF 



Note 

Note that for a starting address of 0, switch 6 of switchpack SW2 
should be set to the ON position; for all other starting addresses, 
this switch should be set to the OFF position. 



Table 15-3 - MSV11-QA (Etch Rev A) Ending Address Switches 



Ending 






Switch Settings 




Address 


SW2-1 


SW2-2 


SW2-3 


SW2-4 


SW2-5 


128 Kbytes 


OFF 


OFF 


OFF 


OFF 


OFF 


256 Kbytes 


ON 


OFF 


OFF 


OFF 


OFF 


384 Kbytes 


OFF 


ON 


OFF 


OFF 


OFF 


512 Kbytes 


ON 


ON 


OFF 


OFF 


OFF 



(continued on next page) 
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Table 15-3 - MSV11-QA (Etch Rev A) Ending Address Switches (Cont ) 



Ending 


SW2-1 


SW2-2 


Switch Sett 
SW2-3 


ings 
SW2-4 


SW2-5 


MO Khvtes 


OFF 


OFF 


ON 


OFF 


OFF 


768 Khvtes 


ON 


OFF 


ON 


OFF 


OFF 


CQA Khvtes 

O/U XV LI V two 


OFF 


ON 


ON 


OFF 


OFF 


1024 Khvtes M Mhvtel 


ON 


ON 


ON 


OFF 

V_/X X 


OFF 


1 1 S2 Khl7t«I 


OFF 
wrr 


OFF 
wrr 


OFF 
wrr 


ON 

WIN 


OFF 
wrr 


128fl l^krrtoc 

izou J\.uytcb 


DM 
WIN 


OFF 
wrr 


OFF 
wrr 


ON 

WIN 


OFF 
wrr 


inuo J\.uyLca 


OFF 


WIN 


OFF 
wrr 


ON 

WIN 


OFF 
urr 


1 Vl-.vfpe 

ivuy LCJ> 


ON 

WIN 


ON 

WIN 


OFF 
wrr 


ON 

WIN 


OFF 

vyrr 


1664 Khvtes 


OFF 


OFF 


ON 


ON 


OFF 


179? Khvtes 
x / rvuy Lea 


ON 


OFF 


ON 


ON 


OFF 

V/l X 


1920 Khvtes 


OFF 


ON 


ON 


ON 


OFF 


7048 Khvtes (? Mhvtes^ 


ON 


ON 


ON 


ON 


OFF 


2176 Khvtes 


OFF 


OFF 


OFF 

vyx x 


OFF 


ON 


2304 Khvtes 


ON 


OFF 

V- 'X X 


OFF 

vl X 


OFF 


ON 




OFF 
wrr 


ON 

WIN 


OFF 
wrr 


OFF 


ON 


9S/£.n Khvtes 


ON 

Wl\ 


ON 

WIN 


OFF 

Vy ± 1 


OFF 

v/1 1 


ON 


2688 KhvtPS 


OFF 


OFF 

V/l X 


ON 


OFF 

vyx x 


ON 


28 16 Khvtes 


ON 


OFF 


ON 


OFF 


ON 


2944 Khvtes 


OFF 


ON 


ON 


OFF 


ON 


3072 Khvtes f3 Mbvtes) 


ON 


ON 


ON 


OFF 


ON 


3200 Khvtes 


OFF 


OFF 


OFF 

V-/X X 


ON 


ON 


3328 Khvtes 


ON 


OFF 


OFF 


ON 


ON 


3456 Khvtes 
y~-/u xvuyica 


OFF 


ON 


OFF 


ON 


ON 


y}o*t j\.Dytes 


AM 
WIN 


ON 
WIN 


OFF 


ON 

WIN 


ON 
WIN 


3712 Kbytes 


OFF 


OFF 


ON 


ON 


ON 


3840 Kbytes 


ON 


OFF 


ON 


ON 


ON 


3968 Kbytes 


OFF 


ON 


ON 


ON 


ON 


4096 Kbytes (4 Mbytes) 


ON 


ON 


ON 


ON 


ON 
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Control and Status Register Address 

The MSV1 1-QA has a control and status register (CSR) that can be used for pro- 
gram control of certain parity functions and contains diagnostic information 
when a parity error occurs. Up to 16 different CSR addresses can be selected 
using jumpers R, P, N, and M, as shown in Table 15-4. 



Table 154 ■ MSV11-QA (Etch Rev A) CSR Address Jumpers 



CSR Address 


R 


Jumper Position 
P N 


M 


17772100 


IN 


IN 


IN 


IN 


17772102 


OUT 


IN 


IN 


IN 


17772104 


IN 


OUT 


IN 


IN 


17772106 


OUT 


OUT 


IN 


IN 


17772110 


IN 


IN 


OUT 


IN 


17772112 


OUT 


IN 


OUT 


IN 


17772114 


IN 


OUT 


OUT 


IN 


177721 16 


OUT 


OUT 


OUT 


IN 


17772120 


IN 


IN 


IN 


OUT 


17772122 


OUT 


IN 


IN , 


OUT 


17772124 


IN 


OUT 


IN 


OUT 


17772126 


OUT 


OUT 


IN 


OUT 


17772130 


IN 


IN 


OUT 


OUT 


17772132 


OUT 


IN 


OUT 


OUT 


17772134 


IN 


OUT 


OUT 


OUT 


17772136 


OUT 


OUT 


OUT 


OUT 



Miscellaneous Jumpers 

The following jumpers are configured at the factory and generally should not be 
changed: 

- TEST JUMPERS 
Jumpers C, D, W5, and W6 are used by manufacturing for test purposes and 
should not be changed. C and W6 should remain installed; D and W5 should 
remain removed. 
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■ CSR SELECTION JUMPER 

Jumper B is used to control CSR selection when nonparity memory is used. 
Since the MSV11-QA is a parity memory, jumper B should remain installed to 
enable CSR selection. 

■ BLOCK MODE JUMPER 

Jumper Wl is used to control block mode operation. The jumper should 
remain installed to enable block mode. 

• EXTENDED ADDRESSING JUMPER 
Jumper L is used to select either 18- or 22 -bit addressing. The jumper should 
remain installed to select 22 -bit addressing. 

■ PARITY JUMPER 

Jumper H is used to control parity error detection. The jumper should remain 
installed to enable parity error detection. 

■ Configuration of the MSV11-Q 

The MSV1 1-Q module has several jumpers and two dual in-line package (DIP) 
switchpacks used to configure the module. The following features are user- 
selectable: 

■ Memory starting and ending addresses 

■ CSR register address 

■ Battery backup 



15-10 ■ MSV11-Q MOS Random-Access Memory 

Figure 15-2 shows the locations of these jumpers and switches. 



n 



501 7647-01 -C1 



n 

J11, J9, J7, J5 

FfFR " 

J10,jV^J4 J3J2J1 

o <U*— 

SW2 



(COMPONENT SIDE) 



SW1 



OFF ON 



OFF ON 
o o 



W3 



W1 



-CSR REGISTER 
SELECTION 

-TEST JUMPER 
(USED BY 
MANUFACTURING 
DO NOT REMOVE) 

-STARTING ADDRESS 
SWITCHES 
(S6 NOT USED) 



•ENDING ADDRESS 
SWITCHES 



TEST JUMPERS BATTERY BACKUP 

(USED BY MANUFACTURING- JUMPERS 
DO NOT REMOVE) 



Figure 15-2 ■ MSV11-Q Switches and Jumpers 



Memory Starting and Ending Addresses 

The two switchpacks on the MSV1 1-Q memory module are used to configure 
the memory starting and ending address. The module's starting address is 
determined by the amount of memory already configured in the system. The 
ending address is always some number higher than the starting address. 

The memory starting address is configured using switches 1 through 5 of 
switchpack SW2 and switch 6 of switchpack SW1, as shown in Table 15-5. The 
ending address is configured using switches 1 through 5 of switchpack SW1, as 
shown in Table 15-6. Note that switch 6 of SW1 is set to the ON position for a 
starting address of 0 and set to the OFF position for all other starting addresses. 
Switch 6 of switchpack SW2 is not used. 
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Table 15-5 


■MSV11-Q Starting 1 


Vddress Switches 




Stai*tiri0 

JUUUIJg 

Address 


SW2-1 


SW2-2 


Switch Settings 
SW2-3 SW2-4 


SW2-5 


SW1-6 


0 Kbytes 


ON 


ON 


ON 


ON 


ON 


ON 


128 Kbytes 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


256 Kbytes 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


384 Kbytes 


OFF 


ON 


OFF 


OFF 


OFF 


OFF 


512 Kbytes 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


640 Kbytes 


OFF 


OFF 


ON 


OFF 


OFF 


OFF 


768 Khvtes 


ON 


OFF 
vjrr 


ON 


OFF 


OFF 
wrr 


OFF 


896 Khvtes 


OFF 


ON 

WIN 


ON 


OFF 


OFF 
wrr 


OFF 


10?4 Khvtes 
(1 Mbyte) 


ON 


ON 

WIN 


ON 


OFF 


OFF 
wrr 


OFF 

V-/X X 


1152 Kbytes 


OFF 


OFF 


OFF 


ON 


OFF 


OFF 


1280 Kbytes 


ON 


OFF 


OFF 


ON 


OFF 


OFF 


1408 Kbytes 


OFF 


ON 


OFF 


ON 


OFF 


OFF 


1536 Kbytes 


ON 


ON 


OFF 


ON 


OFF 


OFF 


1664 Kbytes 


OFF 


OFF 


ON 


ON 


OFF 
wrr 


OFF 


1792 Khvtes 


ON 


OFF 


ON 


ON 


OFF 
wrr 


OFF 


1970 KTwtps 


OFF 


ON 

WIN 


ON 


ON 


OFF 
wrr 


OFF 


(2 Mbytes) 


ON 


OM 
WIN 


ON 


ON 


OFF 
wrr 


OFF 


2176 Kbytes 


OFF 


OFF 


OFF 


OFF 


ON 


OFF 


2304 Kbytes 


ON 


OFF 


OFF 


OFF 


ON 


OFF 


2432 Kbytes 


OFF 


ON 


OFF 


OFF 


ON 


OFF 


2560 Kbytes 


ON 


ON 


OFF 


OFF 


ON 


OFF 


2688 Kbytes 


OFF 


OFF 


ON 


OFF 


ON 


OFF 


2816 Kbytes 


ON 


OFF 


ON 


OFF 


ON 


OFF 


2944 Kbytes 


OFF 


ON 


ON 


OFF 


ON 


OFF 


3072 Kbytes 
(3 Mbytes) 


ON 


ON 


ON 


OFF 


ON 


OFF 



(continued on next page) 
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Table 15-5 ■ MSV11-Q Starting Address Switches (Cont) 



Starting 
Address 


SW2-1 


SW2-2 


Switch Settings 
SW2-3 SW24 


SW2-5 


SW1-6 


3200 Kbytes 


OFF 


OFF 


OFF 


ON 


ON 


OFF 


3328 Kbytes 


ON 


OFF 


OFF 


ON 


ON 


OFF 


3456 Kbytes 


OFF 


ON 


OFF 


ON 


ON 


OFF 


3584 Kbytes 


ON 


ON 


OFF 


ON 


ON 


OFF 


3712 Kbytes 


OFF 


OFF 


ON 


ON 


ON 


OFF 


3840 Kbytes 


ON 


OFF 


ON 


ON 


ON 


OFF 


3968 Kbytes 


OFF 


ON 


ON 


ON 


ON 


OFF 



Note 



Note that for a starting address of 0, switch 6 of switchpack SWl 
should be set to the ON position; for all other starting addresses, 
this switch should be set to the OFF position. 



lable 15-6 


■ MSV11-Q Ending Address Switches 




Ending 
Address 


SW1-1 


SW1-2 


Switch Settings 
SW1-3 SW1-4 


SW1-5 


128 Kbytes 


OFF 


OFF 


OFF 


OFF 


OFF 


256 Kbytes 


ON 


OFF 


OFF 


OFF 


OFF 


384 Kbytes 


OFF 


ON 


OFF 


OFF 


OFF 


512 Kbytes 


ON 


ON 


OFF 


OFF 


OFF 


640 Kbytes 


OFF 


OFF 


ON 


OFF 


OFF 


768 Kbytes 


ON 


OFF 


ON 


OFF 


OFF 


896 Kbytes 


OFF 


ON 


ON 


OFF 


OFF 


1024 Kbytes (1Mbyte) 


ON 


ON 


ON 


OFF 


OFF 


1152 Kbytes 


OFF 


OFF 


OFF 


ON 


OFF 


1280 Kbytes 


ON 


OFF 


OFF 


ON 


OFF 


1408 Kbytes 


OFF 


ON 


OFF 


ON 


OFF 


1536 Kbytes 


ON 


ON 


OFF 


ON 


OFF 


1664 Kbytes 


OFF 


OFF 


ON 


ON 


OFF 



(continued on next page) 
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Table 15-6 - MSV11-Q Ending Address Switches (Cont) 



Address 


SWM 


SW1-2 


Switch Settings 
SW1-3 SW1-4 


SW1-5 


1792 Kbytes 


ON 


OFF 


ON 


ON 


OFF 


1920 Kbytes 


OFF 


ON 


ON 


ON 


OFF 


2048 Kbytes (2 Mbytes) 


ON 


ON 


ON 


ON 


OFF 


2176 Kbytes 


OFF 


OFF 


OFF 


OFF 


ON 


2304 Kbytes 


ON 


OFF 


OFF 


OFF 


ON 


2432 Kbytes 


OFF 


ON 


OFF 


OFF 


ON 


2560 Kbytes 


ON 


ON 


OFF 


OFF 


ON 


2688 Kbytes 


OFF 


OFF 


ON 


OFF 


ON 


2816 Kbytes 


ON 


OFF 


ON 


OFF 


ON 


2944 Kbytes 


OFF 


ON 


ON 


OFF 


ON 


3072 Kbytes (3 Mbytes) 


ON 


ON 


ON 


OFF 


ON 


3200 Kbytes 


OFF 


OFF 


OFF 


ON 


ON 


3328 Kbytes 


ON 


OFF 


OFF 


ON 


ON 


3456 Kbytes 


OFF 


ON 


OFF 


ON 


ON 


3584 Kbytes 


ON 


ON 


OFF 


ON 


ON 


3712 Kbytes 


OFF 


OFF 


ON 


ON 


ON 


3840 Kbytes 


ON 


OFF 


ON 


ON 


ON 


3968 Kbytes 


OFF 


ON 


ON 


ON 


ON 


4096 Kbytes (4 Mbytes) 


ON 


ON 


ON 


ON 


ON 



Control and Status Register Address 

The MSV11-Q has a control and status register (CSR) that can be used for pro- 
gram control of certain parity functions and contains diagnostic information 
when a parity error occurs. Up to 16 different CSR addresses can be selected 
using jumpers J4 through Jll, as shown in Table 15-7. 
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Table 15-7 


- MSVl 1-Q CSR Address Jumpers 




CSR Address J4toJ5 


Jumper Connections 
J6toj7 J8toj9 


JlOtoJll 


17772100 


IN 


IN 


IN 


IN 


17772102 


OUT 


IN 


IN 


IN 


17772104 


IN 


OUT 


IN 


IN 


17772106 


OUT 


OUT 


IN 


IN 


17772110 


IN 


IN 


OUT 


IN 


17772112 


OUT 


IN 


OUT 


IN 


17772114 


IN 


OUT 


OUT 


IN 


17772116 


OUT 


OUT 


OUT 


IN 


17772120 


IN 


IN 


IN 


OUT 


17772122 


OUT 


IN 


IN 


OUT 


17772124 


IN 


OUT 


IN 


OUT 


17772126 


OUT 


OUT 


IN 


OUT 


17772130 


IN 


IN 


OUT 


OUT 


17772132 


OUT 


IN 


OUT 


OUT 


17772134 


IN 


OUT 


OUT 


OUT 


17772136 


OUT 


OUT 


OUT 


OUT 



Battery Backup 

The MSVl 1-Q can be configured for battery backup by connecting the 0-ohm 
jumpers Wl and W3. To configure the module without battery backup, con- 
nect the 0-ohm jumpers W2 and W4. All other configurations of jumpers Wl 
through W4 are illegal. 

Note 

On systems using backpanel pin <AE1> SSB^REl for signals 
other than + 5 V BBU, jumper Wl can be omitted when the mod- 
ule is strapped for battery backup operation. However, Digital rec- 
ommends that backpanel pin <AE1> be used as +5 V battery 
backup power in this application. 
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Miscellaneous Jumpers 

The following jumpers are configured at the factory and should not be changed. 
CHIP SELECT JUMPERS 

Jumpers J12 through J17 are used to select the RAM chip size appropriate for 
the module variation. They are factory-configured as listed below and should 
not be changed. 

Jumper Connections Chip Size Module Variation 

J 13 to J14 64 Kbytes MSV11-QA (Etch Rev C 

J 15 to J 16 or later) 

J12 to J13 256 Kbytes MSV1 1-QB or MSV1 1-QC 

J16toJ17 

TEST JUMPERS 

Jumpers J 1 through J3 are used by manufacturing for test purposes and should 
not be changed. Jumper J 1 should always be connected to J2. 



IV - Multifunction Modules 



Chapter 16 ■ Introduction to Multifunction Modules 



Digital provides two multifunction modules for use with Q-bus systems: the 
MXV11-A and the MXV11-B. These dual-height modules contain read/write 
memory, provisions for user-supplied read-only memory, two asynchronous 
serial line interfaces, and linetime clock signal capabilities. The primary differ- 
ence between the two modules is that whereas the MXV1 1-A will operate in 16- 
and 18-bit systems only, the MXV1 1-B also is designed for use in 22 -bit systems. 

Table 16-1 compares the various features of the two modules. Refer to Chapter 
8 and Chapter 19 for descriptions of the features listed. 



lable 16-1 ■ Multifunction Module Comparison/Summary Chart 



Feature 


MXV11-A 


MXV11-B 


Bus addressing 


1 / 1 Q L«V 

lo- or lo-bit 


lo-, to- or zz-Dit 


Read/write memory 






Memory si2e 


8 or 32 Kbytes 


128 Kbytes 


Onboard refresh 


yes 


yes 


Battery backup 


no 


selectable 


Start address 


8-Kbyte boundary 


8-Kbyte boundary 


Read-only memory 






Sockets 


(2) 24-pin 


(2) 28-pin 


Chip sizes 


1Kx8,2Kx8, or4Kx 


82Kx8, 4Kx8, or8Kx8 


Bootstrap ROM 


MXV11-A2 


MXV11-B2 


Window-map access 


no 


yes 


Serial line units 






Interface 


RS-232 


EIA-423 or RS-232 


Baud rates 


150, 300, 1200, 2400, 


300, 1200, 9600, or 38.4K 




4800, 9600, 19.2K, or 






38.4K 




Console port 


SLU1 


SLU1 


Linetime clock 


60 Hz 


50,60, or 800 Hz 



Chapter 17 ■ MXV11-A Memory and Asynchronous Serial 
Line Interface 



The MXV11-A is a dual-height multifunction option module for use in 16- or 
18-bit Q-bus systems. 



Model Options 




1VAW1 1 A A 
MAVll-AA 


Q-bus multifunction module, 8 Kbytes of random- 


MXV11-AC 


access memory 

Q-bus multifunction module, 32 Kbytes of random- 
access memory 


Specifications 




Identification 

MXV11-AA 
MXVll-AC 


M8047-AA 
MoU4/-AL. 


Size 


Dual 


Power Requirements 


+5 Vdc, 12 A (typical) 
+ 12 Vdc, 0.1 A (typical) 


Bus Loads 

ac 
dc 


2.0 
2.0 


RAM Performance 




Bus Cycle 

DAn 

DATO(B) 


Access Time— T acc (ns) 
Typical Maximum 

280 300 
395 410 



Notes 

1. Access time (T acc) is from SYNC to RPLY. 

2. Assumes memory is not busy and there is no arbitration. 

3. Refresh arbitration adds 100 ns typical and 120 ns maximum to access time. 

4. Refresh conflict adds 575 ns typical and 600 ns maximum to access time. 

5. Assumes that SYNC to DOUT time = 285 ns. 
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ROMS 

Power +5Vdc±5% 

Pins 24-pin spacing 

Access Time Up to 450 ns 

Array Size lKx8,2Kx8,or4Kx8bits 

Types See table below 



UV PROMS 

Intel 2758 
Intel 27 16 
Intel 2732 
MostekMK2716 
TITMS2516 
T1TMS2532 



Chip Array Size 

IK x 8 bits 
2Kx8bits 
4Kx8bits 
2Kx8bits 
2Kx8bits 
4Kx8bits 



Memory Size 

1 Kwords 

2 Kwords 
4 Kwords 
2 Kwords 
2 Kwords 
4 Kwords 



Bipolar PROMS 






Intel 3628 


IK x 8 bits 


1 Kwords 


Signetics82S2708 


IK x 8 bits 


1 Kwords 


Signetics 82S 181 


IK x 8 bits 


1 Kwords 


Signetics82S 191 


2Kx8bits 


2 Kwords 



- Related Documentation 

Document Title Order Number 

MXV1 1-A Field Maintenance Print Set MP-00730-00 

- Configuration 

The user can configure the MXV1 1-A features by using the jumpers provided on 
the board. The jumpers on this module are of two types. Two jumpers consist of 
insulated wires soldered to plated-through holes, and the remaining jumpers 
are wirewrap pins to which connections are made. Figure 17-1 illustrates the 
MXV11-A jumper locations. The soldered jumpers are factory-configured and 
should not be changed. When installing jumpers, the wire runs must be 
arranged so that no more than two wires are on each pin and there is no level 
jumping between pins. Table 17-1 lists the factory-configured wiring scheme. 
Table 17-2 lists and describes the function of each jumper on the MXV11-A 
board. 



17-3 

The ROM and RAM memories should not be configured to cover the same 
area of memory. There is no overlay protection logic to prevent conflicts in 
this case. The RAM memory will not respond to addresses in the I/O page 
area (bank 7 in 16-bit address systems). This prevents conflicts when per- 
ipherals (including the onboard SLUs) are addressed. 

Table 17-1 ■ MXV11-A Factory Configuration Guide 



Wirewrap Pins 



Function 


From 


To 


RAM Bank 0 


T30 


T31 




T32 


T33 




J31 


J32 


SLU Channel 0 Address 176500 

JJjU V_j 11 Cull 11^1 \J 1 1UU1 vdO X / \A/ 


T23 


T18 

J AO 




T24 


T19 


SLU Channel 1 Address 177560 


J28 


J19 






T1S 




T25 


T14 




T27 


T13 


ROM Bootstrap (TU58) 


J37 


J38 




J21 


J22 




J34 


J37 




J 33 


J39 




T29 


T15 


QT T T M>r+n«! r^TTn anew 
oi-iU vectors v^xiu (yw) 






CHI (60) 


J54 


J52 




J55 


J54 




J56 


J51 


SLU Rirameters (eight data bits, 


J59 


J61 


no parity, one stop bit) 


J62 


J64 




J60 


J63 




J61 


J62 




J59 


J66 




J63 


J65 


Baud Rates CHO (38400) 


J45 


J50 


CHI (9600) 


J46 


J48 


Break Generation (Halt option) 


J6 


J7 


Crystal Clock 


J68 


J67 
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J2 



CHANNEL 1 



CHANNEL 0 



J 68 A 



J66 J65 
A A 



J67 A ^s*^ f 

J64 J63 J62 J61 J60 J59 



i J58 
A J57 
A J56 
A J55 
•*• J54 
A J53 
A J52 
A J51 



A J50 
A J49 
A J48 
A J47 
A J46 
A J45 
A J44 
A J43 
A J42 
^ J41 



A J40 
A J39 
A J38 
A J37 
A J36 
A J35 
A J34 
A J33 
A J32 
A J31 
A J30 



A J29 
A J28 
A J27 
A J26 
AJ25 
A J24 
A J23 
A J22 
A J21 
A J20 
A J19 
A J18 
A J17 
A J16 
A J15 
A J14 
A J13 

AJ12 
A J11 
AJ10 
AJ9 

AJ8 



J7 
A 

A A A A 

J6J5 J4J3 



Figure 17-1 ■ MXV11-A Jumper Locations 
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Table 17-2 - MXV11-A Jumper Locations 



Pin 


Option 


Function 


J3 


60 Hz 


Clock. Open collector output of the clock. Con- 
nected to Pin AF1 (SSpare 2). Wirewrap to J4 to 
implement the clock option. 


J4 


60 Hz 


BEVNT. Event interrupt (Pin BR1) used for the 
clock option. 


J5 


BOOT 


BDCOK. DCOK (Pin BAl) when HIGH allows 
the processor to operate; when LOW initializes 
the system. Connected to J6 to implement the 
boot option. 


J6 


BREAK 


Framing error. Open collector output of framing 
error from serial line one. Connected to Pin AEl 
(SSpare 1). Wirewrap to J5 to implement the boot 
option or to J7 for the halt option. Reset by bus 
initialize or reception of a valid character. 


J7 


HALT 


BHALT. Halt (Pin API) when LOW will stop 
program execution and cause the processor to 
enter ODT microcode. Connected to J6 to imple- 
ment the halt option. 


J8 


ROM 


GND. A ground signal that can be used to disable 
ROM by wirewrapping to J2 1 or to disable a serial 
line by wirewrapping to an address input pin (J23 
or J24 for serial line 0; or J25, J26, J27, or J28 for 
serial line 1). 


J9 


ROM 


A13 L. Address bit 13 asserted LOW. Wirewrap 
to Jl 1 to select Bank 1 with the ROM address 
decoder. 


Jio 


ROM 


A13 H. Address bit 13 asserted HIGH. Wirewrap 
to J 1 1 to select Bank 0 with the ROM address 
decoder. 


Jll 


ROM 


A13 M. Address bit 13 input to the ROM address 
decoder. See J9 and J10. Used only if J20 is 
wirewrapped to J2 1 . 



(continued on next page) 
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Table 17-2 


" MXV11-A Jumper Locations (Cont) 


Pin 


Option 


Function 


J 12 

J 


SLU 


A03 H. Address bit 03 asserted HIGH. 
Wirewrapped to the serial line address decoders 
(J23 or J24 for serial line 0; J25, J26, J27 or J28 for 
serial line 1) when address bit 03 is to be decoded 
as a 1. 


J13 


SLU 


A04 H. Address bit 04 asserted HIGH. 
Wirewrapped to the serial line address decoders 
when address bit 04 is to be decoded as a 1. 


J14 


SLU 


A05 H. Address bit 05 asserted HIGH. 
Wirewrapped to the serial line 1 address decoder 
when address bit 05 is to be decoded as a 1. 


J15 


SLU 


A09 H. Address bit 09 asserted HIGH. 
Wirewrapped to the serial line 1 address decoder 
when address bit 09 is to be decoded as a 1. 


J16 


SLU 


A09 L. Address bit 09 asserted LOW. Wirewrap- 
ped to the serial line 1 address decoder when 
address bit 09 is to be decoded as a 0. 


J17 


SLU 


A05 L. Address bit 05 asserted LOW. Wirewrap- 
ped to the serial line 1 address decoder when 
address bit 05 is to be decoded as a 0. 


J18 


SLU 


A04 L. Address bit 04 asserted LOW. Wirewrap- 
ped to the serial line address decoders when 
address bit 04 is to be decoded as a 0. 


J19 


SLU 


A03 L. Address bit 03 asserted LOW. Wirewrap- 
ped to the serial line address decoders when 
address bit 03 is to be decoded as a 0. 


J20 


ROM 


ROM address. Output of the ROM address 
decoder. Connected to J21 when ROM is to be 
used in Bank 0 or Bank 1. 


J21 


ROM 


ROM select. ROM address selection enable 
asserted HIGH. Wirewrapped to J8 (GND) to 
disable ROM, to J20 for Bank 0 or Bank 1, or to 
J22 for bootstrap. 



(continued on next page) 
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Table 17-2 


■ MXV11-A Jumper Locations (Cont) 


Pin 


Option 


Function 


J22 


BOOT 


Boot address. Output of the bootstrap address 
decoder. Connected to J21 when ROM is to be 
used in the bootstrap range from 173000-173776 
(773000-773776 for 18-bit systems). 


J23 


SLU 


Serial line 0 address decoder input asserted 
HIGH. May be wirewrapped to A03 H (J 12), 
A03 L (J 19), A04 H (J13) or A04 L (J 18). 


J24 


SLU 


Serial line 0 address decoder input asserted 
HIGH. May be wirewrapped to A03 or A04, 
whichever bit is not wired to J23. May be 
wirewrapped to GND (J8) to disable serial line 
zero. 


J25-J28 


SLU 


Serial line 1 address decoder input asserted 
HIGH. Four address decoder inputs to be con- 
nected to address bits A03, A04, A05, and A09. 
Whether the HIGH or LOW assertion state of a 
bit is wirewrapped to an input determines if that 
bit is decoded as a 1 or a 0. See J 12 through J 19. 
May be wirewrapped to GND (J8) to disable 
serial line one. 


J29 


ROM 


ROM address bit 09 input. Wirewrapped to A09 
H (J 15) for normal ROM addressing and also for 
the MXV1 1-A2 option when the TU58 bootstrap 



is desired. Wirewrapped to A09 L (J 16) for the 
MXVl 1-A2 option when the disk bootstrap is 
desired. 



(continued on next page) 
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Table 17-2 


■ MXV11-A Jumper Locations (Cont) 


Pin 


Option 


Function 


J30-J32 


RAM 


RAM starting address selection. These pins are 



wirewrapped to J33 (logic 0) or J34 (logic 1) to 
select the RAM starting address. (See below) 



J32 


J31 


J30 


Bank 


Address 


0 


0 


0 


0 


000000 


0 


0 


1 


1 


020000 


0 


1 


0 


2 


040000 


0 


1 


1 


3 


060000 


1 


0 


0 


4 


100000 


1 


0 


1 


5 


120000 


1 


1 


0 


6 


140000 


1 


1 


1 


7 


160000 



J33 


RAM,ROM 


GND. Logic 0 level signal used for selecting the 
RAM starting address and for enabling some 
ROM ICs in the ROM sockets. 


J34 


RAM.ROM 


3 V. Logic 1 level signal used for selecting the 
RAM starting address and for enabling some 
ROM ICs in the ROM sockets. 


J35 


ROM 


A12 H. Address bit 12 asserted HIGH. Used for 
addressing 4K x 8 bit ROMs. Wirewrapped to 
J37, J38, or J39, depending on the ROM used. 


J36 


ROM 


Al 1 H. Address bit 1 1 asserted HIGH. Used for 
addressing 2K x 8 and 4K x bit ROMs. 
Wirewrapped to J37, J38 or J39, depending on the 
ROM. 


J37 


ROM 


Pin 18 on both ROM sockets. Used for addressing 
or enabling ROM. Wirewrapped to J33 for 
ground, to J34 for + 3V, to J35 for A12 or to J36 
for All. 


J38 


ROM 


Pin 19 on both ROM sockets. Used for addressing 
or enabling ROM. Wirewrapped to J33 for 
ground, to J34 for + 3V, to J35 for A12 or to J36 
for All. 



(continued on next page) 
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Table 17-2 


■ MXV11-A Jumper Locations (Cont) 


Pin 


Option 


Function 


J39 


ROM 


Pin 21 on both ROM sockets. Used for addressing 
or enabling ROM. Wirewrapped to J33 for 
ground, to J34 for + 3V, to J35 for A12, to J36 for 

i\l 1 Or tO JHV ior tJV. 




ROM 


+ 5 V. Used to power some ROMs on pin 21. 


L11 


CT TT 


Used for 150 baud. Wirewrapped to J45 for serial 
line 0, to J46 for serial line 1 (see Table 17-9). 


J42 


SLU 


Used for 1200 baud. 


J43 


SLU 


Used for 300 baud. 


J44 


SLU 


Used for 2400 baud. 


J45 


SLU 


Clock 0. The clock input for serial line 0 transmit 
and receive, 16 times the baud rate. Wirewrapped 
to either J41, J42, J43, J44, J47, J48, J49, or J50. 


J46 


SLU 


Clock 1. The clock input for serial line 1 transmit 
and receive, 16 times the baud rate. Wirewrapped 
to either J41, J42, J43, J44, J47, J48, J49, or J50. 


J47 


SLU 


Used for 4800 baud. 


J48 


SLU 


Used for 9600 baud. 


J49 


SLU 


Used for 19200 baud. 


J50 


SLU 


Used for 38400 baud. 


J51 


SLU 


VEC 0. Vector enable for channel 0. Used to drive 
vector bits that pass the test: logic 1 for channel 0 
and logic 0 for channel 1. Wirewrapped to J53 for 
bit 03, to J54 for bit 04, to J55 for bit 05, to J56 
for bits 06 and 07. 


J52 


SLU 


VEC 1. Vector enable for channel 1. Used to drive 



vector bits that pass the test: logic 0 for channel 0 
and logic 1 for channel 1. Wirewrapped to J53 for 
bit 03, to J54 for bit 04, to J55 for bit 05, to J56 
for bits 06 and 07. 



(continued on next page) 
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Table 17-2 


■ MXV11-A Jumper Locations (Cont) 


Pin 


Option 


Function 


J53 


SLU 


Vector bit 03. Selects how bit 03 is to be driven for 
interrupt vectors. Wirewrapped to J51 if a logic 1 

for fnsirinpi 0 ann a \c\o\c 0 for pnflnnfM 1 to TS9 ir 

1U1 V_l ltXl 11 1V-1 \J CU1\A a x\Jlyl\. \J 1U1 \-l 1 CL1 11 1\~1 lj L\J t J 11 

a logic 0 for channel 0 and a logic 1 for channel 1, 
to J57 if a logic 0 for both channel 0 and channel 
1, or to J58 if a logic 1 for both channel 0 and 
channel 1. 


J54 


SLU 


\fector bit 04. Selects how bit 04 is to be driven for 
interrupt vectors. Wirewrapped the same as J53. 


J55 


SLU 


Vector bit 05. Selects how bit 05 is to be driven for 
interrupt vectors. Wirewrapped the same as J53. 


J56 


SLU 


Vector bits 06 and 07. Selects how bits 06 and 07 
are to be driven for interrupt vectors. Wire 
wrapped the same as J53. 


J57 


SLU 


GND. Logic 0 signal for configuring vector bits. 
Wirewrapped toj53, J54, J55, and/or J56 when 
the corresponding vector bit(s) will be logical 0 
for both serial line channels. 


J58 


SLU 


+ 3 V. Logic 1 signal for configuring vector bits. 
Wirewrapped toJ53, J54 J55, and/or J56 when 
the corresponding vector bit(s) will be a logical 1 
for both serial line channels. 


J59 


SLU 


7 bits with parity/8 bits with no parity, Channel 1. 
Wirewrapped to ground (J65) for seven bits with 
parity or to + 3 V (J66) for eight bits with no par- 
ity. 


J60 


SLU 


Two stop bits. Selects one or two stop bits for 
channel 1. Wirewrapped to ground (J65) for one 
stop bit or to + 3V (J66) for two stop bits. 


J61 


SLU 


Even parity. Selects odd or even parity for channel 
1 when seven bits with parity (J59 wirewrapped to 
ground) is selected. Wirewrapped to ground (J65) 
for .odd parity or to + 3 V (J66) for even parity. 


J62 


SLU 


7 bits parity/8 bits no parity, channel 0. Wirewrap- 
ped to ground (J65) for seven bits with parity or 
to + 3 V (J66) for eight bits with no parity. 



(continued on next page) 
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Table 17-2 


■ MXV11-A Jumper Locations (Cont) 


Pin 


Option 


Function 


J63 


SLU 


2 stop bits. Selects one or two stop bits for chan- 
nel 0. Wirewrapped to ground (J65) for one stop 
bit or to + 3 V (J66) for two stop bits. 


J64 


SLU 


Even parity. Selects odd or even parity for channel 
0 when seven bits with parity (J59 wirewrapped to 
ground) is selected. Wirewrapped to Logic 0 (J65) 
for odd parity or to Logic 1 (J66) for even parity. 


J65 


SLU 


Logic zero. Ground signal used for configuring 
serial line interfaces. 


J66 


SLU 


Logic one. + 3 V signal used for configuring serial 
line interfaces. 


J67 


SLU 


Clock in. Clock input for baud rates, memory 
refresh and negative voltage generator. Wire 
wrapped to J68. Not a user option. 


J68 


SLU 


Clock out. Crystal oscillator output at 19.6608 
MHz. Wirewrapped to J67. Not a user option. 



Configuring the RAM 

The RAM can be configured to start on any 8-Kbyte boundary below 64 Kbytes. 
Because of this restriction, the 8-Kbyte version of the MXV1 1-A cannot be used 
for memory above 56 Kbytes. The MXV11-A can be used in 18-bit memory 
address systems, but it is restricted to being assigned to the memory area below 
56 Kbytes. 

Five wirewrap terminals, J30 through J34, select the starting address. Figure 
17-2 shows the jumper configurations required to obtain the desired starting 
addresses. 



17 


15 


14 12 


11 


9 


8 


6 


5 


3 


2 


0 


0 


0 


J32 J31 J30 
i i 


i ' 


I . 1 




i i 



0 0 0 m FACTORY CONFIGURED 

1 = CONNECT JUMPER TO J34 
0 = CONNECT JUMPER TO J33 

Figure 17-2 ■ MXV11-A RAM Starting Address Selection 
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Configuring the ROM 

Depending on the ROM type, the module's capacity is 1, 2, or 4 Kwords using a 
pair of 1024 x 8, 2048 X 8, or 4096 x 8-bit ROMs, respectively. The user con- 
figures jumpers on the module for the ROM type being used. The actual proce- 
dure for loading data into EPROMs, PROMs (or writing specifications for 
masked ROMs) will vary depending on the manufacturer, and are beyond the 
scope of this section. The user must refer to the manufacturer's data sheets. The 
user must be aware of the relationship of the EPROM, PROM, or ROM pins to 
the Q-bus data bits, and the relationship of the pins to the memory address bits. 
Refer to Figure 17-3 for ROM socket pin assignments. All ROMs used on the 
MXV1 1-A must conform to these pin assignments. 

The factory configuration allows for using the MXV1 1-A2 bootstrap ROMs. 

■ CONFIGURING THE BOOTSTRAP ROM 

The ROM can be configured to operate in the I/O page to support bootstrap 
programs. The address area contains 256 words from 173000 to 173776 
(773000 to 773776 for 18-bit systems). 

The MXV11-A is configured at the factory to allow for using the MXV11-A2 
TU58 bootstrap. To reconfigure to use the disk bootstrap of the MXV11-A2, 
remove jumper J29 to J 15 and install jumper J29 to J 16. 

■ ROM BANK SELECTION 

If the MXVll-A sockets are used for a program ROM instead of a bootstrap 
ROM, the memory must be selected by a jumper connecting J20 to J21. When 
main ROM memory is selected, the entire 4-Kword bank is enabled. If a 1 or 2 
Kword ROM is used, it will "wrap around* and give invalid data depending on 
how the address lines are configured when the nonexisting ROM area is 
addressed. Main ROM memory can be positioned in bank 0 or bank 1 only. To 
position the ROM in bank 0, jumper J10 to Jll. To position the ROM in bank 1, 
jumper J9 to Jll. These jumper functions are described in Table 17-3. 

■ CONFIGURING FOR SPECIFIC ROM TYPES 

Additional jumpers must be connected depending on the type of ROM used. 
Table 17-3 describes the jumper configuration when using typical ROMs such as 
the Intel 2716 (2K x 8) or 2732 (4K x 8) EPROMs. The user must refer to the 
manufacturer's data sheets when configuring jumpers for other ROM types. 

The function of wirewrap pins J29, J38, J37, and J39 are shown in the accompa- 
nying figure. These pins are to be connected as required to pins J33 through 
J40. 
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Table 17-3 - MXV11-A EPROM Address Jumpers 



2716 ROM 2732 ROM 



Function 


BankO 


Bankl 


BankO 


Bankl 


Bank Enable 


J20-J21 


J20-J21 


J20-J21 


J20-J21 


Bit 09 Input 


J29-J15 


J29-J15 


J29-J15 


J29-J15 


Address or Enable 


J38-J36 


J38-J36 


J38-J36 


J38-J36 


Address or Enable 


J37-J33 


J37-J33 


J37-J35 


J37-J35 


Address or Enable 


J39-J40 


J39-J40 


J39-J33 


J39-J34 



A08 HC 




24 


□ v C c 




A07 H □ 


2 


23 






□ 


1 


A06 H C 


3 


22 


□ A10H 




A05 H C 


4 


21 


□ 


1 


ACM H C 


5 


20 


□ ROM L 




A03 H C 


6 


19 








□ 


1 


A02 H C 


7 


18 






□ 


1 


A01 H □ 


8 


17 


□ D07 H 


(D15 H) 


(D08 H) D00 H C 


9 


16 


□ D06 H 


(D14 H) 


(D09 H) D01 H □ 


10 


15 


□ D05 H 


(D13 H) 


(D10 H) Q02 H C 


11 


14 


□ D04 H 


(D12 H) 


GND □ 


12 


13 


□ D03 H 


(D11 H) 



NOTE: 

DATA OUT PINS SHOWN IN PARENTHESES 
REFER TO THE HIGH BYTE SOCKET XE67. 
DATA OUT PINS D0O H THROUGH D07 H 
REFER TO THE LOW BYTE SOCKET XE57. 



Figure 1 7-3 ■ MXV1 1-A ROM Socket Pin Assignment 
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Serial Line Register Address Selection 

Four device registers (RCSR, RBUF, XCSR and XBUF) are provided for each of 
the two serial lines. Jumpers are configured to establish separate base addresses 
for each serial line as shown. 

■ Serial port 0 may be assigned to one of four starting addresses: 176500, 
176510, 176520, or 176530. 

■ Serial port 1 may be assigned addresses in two ranges. The first range starts at 
176500 and covers the eight starting addresses from 176500 to 176570. The 
second range starts at 177500 and also contains eight possible starting 
addresses, including the standard console address, 177560. Because several 
other standard Digital devices use addresses in this second range, it is recom- 
mended that only the console address be used. 



The format of an SLU address is shown in Figure 17-4. Note that bits < 13 : 17> 
are not configured on or decoded by the MXV11-A module. These bits are 
decoded by the bus master module as the bank 7 select (BBS7) bus signal. This 
signal becomes active only when the I/O page is accessed. Bit 0 is used as the 
byte pointer. Bits 1 and 2 select one of the four device registers within the 
addressed serial line. Bits 3 and 4 are used to select one of four possible device 
addresses for serial line 0. Bits 3, 4, 5 and 9 are used to select the device 
addresses in two ranges for serial line 1 (console). Table 17-4 describes the 
jumper combinations to select one of four device addresses for serial line 0 
(I/O). 



Table 17-4 - MXV11-A Serial Line 0 Address Jumpers 


Address 
(Octal) 


J23to 


Jumper Posts 
J24to 


176500 


J18 (Logic 0) 


J19 (Logic 0)* 


176510 


J18 (Logic 0) 


J12 (Logic 1) 


176520 


J13 (Logic 1) 


J19 (Logic 0) 


176530 


J13 (Logic 1) 


J12 (Logic 1) 


Logic 1 
J13 (A04 H) 
J12 (A03 H) 


Logic 0 
J 18 (A04L) 
J19 (A03L) 





* Factory configuration 

Serial line 1 can have 16 possible device addresses in two ranges. Table 17-5 
describes the jumper combinations to select the eight device registers available 
in range 1. Only one device address is used in range 2. 
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00 RCSR 

01 RBUF 

1 = RANGE 2 10XCSR 
BANK SELECT 7 0 = RANGE 1 1 1 XBUF 



17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 



1 1 
1 1 


— r-7 ■ 


■ r 


1 1 1 

i i 


~l T 1 

■ i 


I I 






SERIAL LINE 0 


1 1 1 
JfJ24 1 = HIGH BYTE 
|| 0 = LOW BYTE 



J26 SERIAL LINE 1 J25 J27 J28 

NOTE: 

JUMPER POSTS ARE WIRED TO A HIGH 
ADDRESS LINE FOR A 1 AND TO A LOW 
ADDRESS LINE FOR A 0. 



Figure 17-4 ■ MXV11-A SLU Address Format 
Table 17-5 - MXV11-A Serial Line 1 Address Jumpers 



Address 
(Octal) 
Range 1 


J26 
to 


J25 
to 


Jumper Pins 
J27 
to 


J28 
to 


176500 


J16 


J17 


J18 


J19 


176510 


J16 


J17 


J18 


J12 


176520 


J16 


J17 


J13 


J19 


176530 


J16 


J17 


J13 


J12 


176540 


J16 


J14 


J18 


J19 


176550 


J16 


J14 


J18 


J12 


176560 


J16 


J14 


J13 


J19 


176570 


J16 


JH 


J13 


J12 


Range 2 


177560* 


J15 


J14 


J13 


J19 


Logic 1 
J15 (A09 H) 
J14 (A05 H) 
J13 (A04 H) 
J12(A03H) 


Logic 0 
J16 (A09L) 
J17 (A05 L) 
J 18 (A04L) 
J19(A03L) 









Factory configurations use only one address in range 2 to avoid possible device conflicts. 
The remaining addresses are preassigned to other devices. 
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Interrupt Vector Selection 

Two consecutive interrupt vectors (one for receive and one for transmit) are 
provided for each of the two serial lines. The interrupt vector format is shown in 
Figure 17-5. Each SLU port can be independendy configured to operate in one 
of two ranges: 000 to 074, or 300 to 376. Table 17-6 lists the vector addresses 
that can be assigned to the serial lines. Note that all vector addresses in the 000 
to 074 range, except 060, are reserved vector locations. The jumper-selectable 
bits are bits <3:7>. Bits <6:7> are wired together. 

17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 



NOTE: 

BITS 3 THROUGH 7 MAY BE WIRED J56 J55 J54 J53 1 = TX 

TO ONE OF FOUR WIREWRAP POSTS 0 = RCV 

J51 (VEC 0), J52 (VEC 1), J57 (GND) 
OR J58 (+3 V). 



Figure 1 7-5 ■ MXV1 1- A Interrupt Vector Format 



Table 17-6 - 


MXV1 1-A Serial Line Vector Addresses 


Serial Line 1 (Console) 


Serial line 0 (I/O) 


000 


300 


010 


310 


020 Digital-reserved 


320 


030 Do not use 


330 


040 


340 


050 


350 


060 Console 


360 


070 Digital-reserved 


370 
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The following example illustrates the procedure to configure the vector 
addresses. Assume that 60 is the address for serial line 1 (console) and 3 10 is the 
address for serial line 0 (I/O). Table 17-7 describes the relationship between the 
vector bases, vector address bits, and the jumper pins. The jumpers are con- 
figured using the following four rules. 

■ If a bit = 1 in both vector bases, it is tied to J58 (Logic 1). 
" If a bit = 0 in both vector bases, it is tied to J57 (Logic 0). 

■ If a bit = 1 for serial line 1 and a 0 for serial line 0, it is tied to J52 (VEC 1). 

■ If a bit = 0 for serial line 1 and a 1 for serial line 0, it is tied to J51 (VEC 0). 



Table 17-7 - MXV11-A SLU Vector Addresses Example 



Serial Vector Vector Address Bits 

Line Number Base 7 6 5 4 3 

1 (Console) 060 0 0 1 1 0 

0(I/O) 310 110 0 1 

Jumpers From J56 J56 J55 J54 J53 

To J51 J51 J52 J52 J51 



Serial Line Parameter Jumpers 

Each MXV11-A serial line has three options that are selected by wirewrap 
jumpers. The two serial lines can be configured for one or two stop bits, seven 
data bits plus odd or even parity, or eight data bits without parity. 

The parameters are selected by installing jumpers between the appropriate 
parameter pin and J65 (Logic 0) or J66 (Logic 1). Table 17-8 describes the 
jumper configurations required for the desired serial line parameters. 
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Table 17-8 ■ MXV11-A Serial Line Parameter Jumpers 


SLUO 


To* 


SLUl 
From 


To* 


Function 




n 


T59 


o 


7 hits wltn rmrftv 

/ will! L/ollLV 


T62 


J 


T59 


1 


8 hits with no r»flritv"r 

\J LSHO W1UJ llSJ UoilLy T 


T64 


o 


T61 
J 01 


o 


odd parity 


T64 


1 


T61 


1 


even parityt 


J63 


0 


J60 


0 


1 stop bitt 


J63 


1 


J60 


1 


2 stop bits 


J45 


J50 






38400 baudt 






J46 


J48 


9600baudt 



* Logic 1 = J66; Logic 0 = J65 
t Factory configuration 



Bootstrap Jumpers 

The MXV11-A2 is a pair of 24-pin ROM chips containing two bootstrap pro- 
grams. Choosing which bootstrap to use is done with a wirewrap jumper. To 
bootstrap from the TU58, wire the jumper from J29 to J 15. To bootstrap from 
disk, wire the jumper from J29 to J 16. To install the option, place the ROM 
marked 039D1 in socket XE57, and place 040D1 in socket XE67. 

■ MXV11TU58 BOOTSTRAP 

The MXV11 TU58 bootstrap is a 256-word diagnostic and bootstrap program 
for Q-bus systems using the TU58 DECtape II tape cartridge drives. On power 
up, the bootstrap sizes and tests memory (up to 60 Kbytes), and then bootstraps 
the TU58 cartridge disk. 

The TU58 bootstrap contains a feature unique among Digital-standard boot- 
straps. If the first word read contains a value of 260g (rather than the standard 
240g), the bootstrap ROM knows that it must do a "standalone" program load, 
rather than a normal system load. The bootstrap ROM also provides a MACRO 
or FORTRAN-callable entry point, which can be used to "chain" from one 
standalone program to another. 

■ MXV11 DISK BOOTSTRAP 

This is a 256-word bootstrap program designed to handle most of the disks that 
are available for the Q-bus. It automatically searches for controllers for the vari- 
ous disks (in a predefined order) and bootstraps the first such device that is 
found and is operable. 
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Baud Rate Jumpers 

Each serial line can be configured for internal baud rates from 150 to 38400 
baud. Both transmitter and receiver for a given serial line operate at the same 
baud rate; split baud operation is not provided. One baud rate clock input 
wirewrap pin is provided for each serial line. J46 is the clock input pin for serial 
line 1 and J45 is the clock input pin for serial line 0. The baud rate generator 
outputs are applied to jumper pins J41 through J44 and J47 through J50. The 
baud rates available at these pins are described in Table 17-9. Configure baud 
rates (except 110 baud) by connecting a jumper from the desired baud rate 
generator output pin to the serial line clock input pin. 



Table 17-9 - MXV11-A Baud Rate Jumpers 


From 


lb 


Function 


J45 




SLUO 


J46 




SLU1 




J41 


150 baud clock 




J43 


300 baud clock 




J42 


1200 baud clock 




J44 


2400 baud clock 




J47 


4800 baud clock 




J48 


9600 baud clock 




J49 


19200 baud clock 




J50 


38400 baud clock 


External baud clock 



Halt/Reboot on Break 

A break signal is a continuous spacing condition on the serial data line that 
occurs either when an operator presses the BREAK key on the associated termi- 
nal or when the line is opened. The MXV1 1-A detects this condition as a fram- 
ing error. Serial line 1 (console) may be configured for the break responses 
described in Table 17-10. 
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Table 17-10 


■ MXV11-A Serial Line 1 Break Response Jumpers 


Break Response, 
Operation 


Jumper Posts 

From 


To 


Reboot 


J6 


J5 


Halt* 


J6 


J7 


No Response 


No Jumper installed 





Factory configuration 



60-Hz Clock 

A 60-Hz clock is derived from the crystal on the MXV1 1-A. It can be jumpered 
to the BEVNT line to provide the equivalent of a linetime clock for a system that 
otherwise does not have one. In the factory configuration, this signal is discon- 
nected. It should not be connected if there is any other source in the system, 
such as when there is more than one MXV1 1-A module in a system. 

This clock can be used with the BDV1 1 clock status and control register feature. 
The BDV11 can still be used to turn the clock off under program control, since 
it accomplishes this by pulling the BEVNT line to ground on the bus. If this 
control feature is to be used, the MXV11-A should be installed in the same 
expansion box as the BDV1 1 . 

To select this option, jumper J3 to J4 or wire backplane pin AF1 to BR1. 

■ Cables and Connectors 

Table 17-11 lists the part numbers, applications and lengths of cabling and 
options available for the MXV1 1-A module. Digital offers the BC20M-50 cable 
forMXVll-AtoDIVJl operation. Because longer cables usually require routing 
without connectors attached, it is recommended the user make cables for 
lengths greater than 15 meters (50 feet). Cable material must adhere to EIA RS- 
423 specifications. The connectors on the MXV1 1-A module are AMP-87272-8 
(2x5 pins on 0. 1-inch centers). These connectors can mate with a wide variety 
of low-cost cables including 10-conductor flat cable. Note that pin 1 supplies 
the SLU clock TTL output, when the module's internal clock is selected, but is 
used as the SLU clock input when an external baud rate is desired. Pin 10 sup- 
plies + 12 Vdc power for use by external options. Cable retention in the mod- 
ule is provided by locking clip contacts (AMP PN87 124-1). 
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Table 17-11 ■ 


Cables Available for the MXV11-A 


Cable 


Length 


Application 


BC21B-05 


1.5 m (5 ft) 


EIA RS-232C modem cable to interface with 
modems and acoustic couplers (2x5 pin amp 
female to RS-232C male) 


BC20N-05 


1.5 m (5 ft) 


EIA RS-232C null modem cable to interface 
direcdy with a local EIA RS-232C terminal 
(2x5 pin amp female to RS-232C female) 


BC20M-50 


15 m (50 ft) 


EIA RS-422 or RS-423 cable for high-speed 
transmission ( 19200 baud) (2 x 5 pin amp 
female to 2 x 5 amp female) 


BC05D-10 


3 m (10 ft) 


Extension cable used in conjunction with 
BC21B-05 


BC05D-25 


7.6 m (25 ft) 


Extension cable used in conjunction with 
BC21B-05 


BC03M-25 


7.6 m (25 ft) 


Null modem extension cable used in conjunc- 
tion with BC2 1B-05 



Note 

Strapped logic levels are provided on data terminal ready (DTR) 
and request to send (RTS) to all operation of modems with manual 
provisions (such as Bell 103 A data set with 804B auxiliary set). 



The MXV1 1-A can operate with several peripheral device cables and options for 
flexibility when configuring systems. 



Chapter 18 - MXVll-B Multifunction Option Module 



The MXVll-B is a dual-height, multifunction option module for use in 16-, 
18-, or 22-bit Q-bus systems. 



■ Specifications 



Identification 


M7195 


Size 


Dual 


Bus Loads 

ac 
dc 


2.3 
0.5 


Power Requirements 


+ 5 V ±5%, 3.45 A (typical) 
+ 12 V ± 5%, 60mA (typical) 


Ibwer dissipation is as follows: 




Voltage Typical 

No battery backup 

+ 5V 17.25 W 
+ 12V 0.67 W 


Maximum 

24.57 W 
0.71 W 


Battery backup configuration 
+ 5V 12.90 W 
+5VB 4.35 W 
+ 12V 0.67 W 


1.95 W 
8.60 W 
0.71 W 


Data Retention Mode 

(VCC = 0 V, + 12 V supply = 0) 
+ 5VB 4.35 W 


5.54 W 


Nonstandard Environmental Specifications 

Altitude 

Storage Up to 9 km 

Operating Up to 3 km 

Lower the maximum operating tem- 
perature by 1.8 Celsius degrees (3.24 
Fahrenheit degrees) for each 1,000 m 
(3,280 ft) above sea level 
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■ Related Documentation 



Document Title 

MXV11-B Multifunction Option Module User's Guide 
MXV1 1-B2 ROM Set User Guide 



Order Number 

EK-MXV1B-UG 
EK-MXVB2-UG 



■ Configuration 

The user can configure the MXV1 1-B features by using the jumpers provided on 
the board. The jumpers used with this module are of two types— push-on con- 
nectors and wirewrap. The push-on connectors are associated with those 
groupings of pins with one pin open. These connectors allow two adjacent pins 
to be jumpered. If the jumper relating to a function is to remain disconnected, 
one end of the push-on connector is placed on the pin associated with that func- 
tion, and the other end of the connector is placed on the open pin. The open 
pin is not connected to ground, + 5 V, or any logic function, and merely serves 
as a holder for the connector. If a push-on connector is missing, a wirewrap 
jumper can be substituted. When installing jumpers, arrange the wire runs so 
that no more than two wires are on each pin and there is no level jumping 
between pins. 

Figure 18-1 shows the jumper locations on the MXV1 1-B. 

MXV11-B modules shipped from the factory have a 0-ohm resistor supplying 
the MOS RAMs with nonbattery backup power of +5 V, eight push-on connec- 
tors in the open position, and no wirewrap jumpers connected. 
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J23 J25 J27 




J34 J35 J36 J37 J30 J31 J32 J33 



Figure 18-1 ■ MXV11-B Jumper Locations 
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Configuring the RAM 

The MXV1 1-B read/write memory consists of 128 Kbytes of dynamic MOS RAM 
without parity. The RAM can be configured to start on any 4-Kbyte boundary 
up to 252 Kwords. Note, however, to configure the RAM above 64 Kwords, the 
MXV11-B must be installed in a 22 -bit Q-bus backplane and the module must 
be configured as a 22-bit system, with a wirewrap jumper installed between pins 
J37 and J36 (SM/LG to GND). 

Seven wirewrap pins, J54 through J60, are used to select the RAM starting 
address. Table 18-1 shows the jumper configurations required to obtain the 
desired start address. 

Table 18-1 ■ MXV11-B RAM Starting Addresses 



Jumper Connection to GND (J57) 



Start 
Address 


AJ18 
(J60) 


AJ17 
(J59) 


AJ16 
(J58) 


AJ15 
(J56) 


AJ14 
(J55) 


AJ13 
054) 


OKw 


R 


R 


R 


R 


R 


R 


4Kw 


R 


R 


R 


R 


R 


I 


8Kw 


R 


R 


R 


R 


I 


R 


12 Kw 


R 


R 


R 


R 


I 


I 


16 Kw 


R" 


R 


R 


I 


R 


R 


20 Kw 


R 


R 


R 


I 


R 


I 


24 Kw 


R 


R 


R 


I 


I 


R 


28 Kw 


R 


R 


R 


I 


I 


I 


32 Kw 


R 


R 




R 


R 


R 


36 Kw 


R 


R 




R 


R 


I 


40 Kw 


R 


R 




R 


I 


R 


44 Kw 


R 


R 




R 


I 


I 


48 Kw 


R 


R 




I 


R 


R 


52 Kw 


R 


R 




I 


R 


I 


56 Kw 


R 


R 




I 


I 


R 


60 Kw 


R 


R 




I 


I 


I 


64 Kw* 


R 


I 


R 


R 


R 


R 


68 Kw* 


R 


I 


R 


R 


R 


I 


72 Kw* 


R 


I 


R 


R 


I 


R 



(continued on next page) 
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Table 18-1 


• MXV11-B RAM Starting 


Addressf 


is (Cont) 




Start 
Address 


Jumper Connection to GND (J57) 
AJ18 AJ17 AJ16 AJ15 
(J60) (J59) (J58) (J56) 


AT14 
(J55) 


Ain 

054) 


76 Kw* 


R 


1 


R 


R 


I 


I 


80 Kw* 


R 


1 


R 


I 


R 


R 


84 Kw* 


R 


1 


R 


I 


R 


I 


88 Kw* 


R 


1 


R 


I 


I 


R 


92 Kw* 


R 


1 


R 


I 


I 


I 


96 Kw* 


R 


1 


1 


R 


R 


R 


100 Kw* 


R 


1 


1 


R 


R 


I 


104 Kw* 


R 


1 


1 


R 


I 


R 


108 Kw* 


R 


1 


1 


R 


I 


I 


112 Kw* 


R 


1 


1 


I 


R 


R 


116Kw* 


R 


1 


1 


I 


R 


I 


120 Kw* 


R 


1 


1 


I 


I 


R 


124 Kw* 


R 


1 


1 


I 


I 


I 


128 Kw* 


1 


R 


R 


R 


R 


R 


132 Kw* 


1 


R 


R 


R 


R 


I 


136 Kw* 


1 


R 


R 


R 


I 


R 


140 Kw* 


1 


R 


R 


R 


I 


I 


144 Kw* 


1 


R 


R 


I 


R 


R 


148 Kw* 


1 


R 


R 


I 


R 


I 


152 Kw* 


1 


R 


R 


I 


I 


R 


156 Kw* 




R 


R 


I 


I 


I 


160 Kw* 




R 




R 


R 


R 


164 Kw* 




R 




R 


R 


I 


168 Kw* 




R 




R 


I 


R 


172 Kw* 




R 




R 


I 


I 


176 Kw* 




R 




I 


R 


R 


180 Kw* 




R 




I 


R 


I 



(continued on next page) 
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Table 18-1 


- MXV11-B RAM Starting 


Addresst 


:s (Cont) 




Address 


Jumper Connection to GND (J57) 
AJ18 AJ17 AJ16 AJ15 
(J60) (J59) (J58) (J56) 


AT14 
(J55) 


All* 
(J54) 


184 Kw* 


1 


R 


I 


I 


I 


R 


188 Kw* 


1 


R 


I 


I 


I 


I 


192 Kw* 


1 


1 


R 


R 


R 


R 


196 Kw* 


1 


1 


R 


R 


R 


I 


200 Kw* 


1 


1 


R 


R 


I 


R 


204 Kw* 


1 


1 


R 


R 


I 


I 


208 Kw* 


1 


1 


R 


I 


R 


R 


212 Kw* 


1 


1 


R 


I 


R 


I 


216 Kw* 


1 


1 


R 


I 


I 


R 


220 Kw* 


1 


1 


R 


I 


I 


I 


224 Kw* 


1 


1 


1 


R 


R 


R 


228 Kw* 








R 


R 


I 


232 Kw* 








R 


I 


R 


236 Kw* 








R 


I 


I 


240 Kw* 








I 


R 


R 


244 Kw* 








I 


R 


I 


248 Kw* 








I 


I 


R 


252 Kw* 








I 


I 


I 



R = jumper removed; I = jumper installed, (Where multiple connections are made, 
they are daisychained.) 

* To use addresses above 64 Kwords, a wirewrap jumper must be installed between pins 
J37 and J36 (SM/LG to GND). 

Note 

Be careful while configuring the MXV11-B RAM when ROM is 
used in the USER ROM address space. USER ROM address space 
is defined as bus addresses 0 to 16 Kwords, (00000-100000) on 
4-Kword boundaries. The RAM start address must be higher 
than the last location of the ROM or dual responses from both 
the RAM and ROM will occur. 
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■ BATTERY BACKUP 
MXV11-B modules shipped from the factory have a 0-ohm resistor (W2) 
installed to supply the RAM -with nonbattery backup power of + 5 V. In this 
configuration, the memory and refresh logic are powered from the normal bus 
backplane power. Removing W2 and installing Wl removes normal system 
power from the RAM memory circuits, permitting the user to install a separate 
battery source. Figure 18-1 shows the locations of the Wl and W2 0-ohm 
resistors. 

Note 

Digital systems do not supply battery backup voltages to the back- 
plane, and battery backup is not supported by Digital. 

ROM Configurations 

The MXV1 1-B contains two 28-pin sockets to house ROMs containing bootstrap 
code, diagnostic code, or user routines. Wirewrap pins allow the insertion of 
2Kx8, 4Kx8, or 8Kx8 PROMs/ROMs in these sockets. The PROM/ROM 
devices used can be ultraviolet erasable PROMs, fusible link PROMs, or masked 
ROMs. 

The 2K x 8 and 4K x 8 PROMs each contain 24 pins; the 8K x 8 PROM contains 
28 pins. Figure 18-2 shows the Intel configuration for each size PROM. Use this 
configuration or equivalent. For example, the Intel 2716 PROM chip is 2K x 8 
UVPROM. A similar PROM chip, compatible with the 2716, can be used as a 
2K x 8 PROM. 

Note 

The MXV1 1-B supports Intel 27 16, 2732, 2732A, and 2764 
UVPROMS. 

When installing a 2K X 8 or 4K X 8 PROM in the 28-pin PROM sockets (XE28 
for low byte or XE19 for high byte), the 24-pin PROM must be installed in the 
28-pin socket with the notch on top, pin side down, and bottom justified. This 
means that pin 1 of the PROM chip must be inserted in pin 3 of the PROM 
socket (Figure 18-3). 

For the 28-pin PROM chip, pin 1 of the chip is plugged into pin 1 of the socket 
with the notch on the top and pin side down. 
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INTEL 2716 
PIN CONFIGURATION 
2K BY 8 ROM 



A 7 C 1 
A 6 C 2 
A 5 [I 3 
A 4 C 4 
A3 C 5 
A 2 C 6 
A, C 7 
A 0 C 8 
O 0 C 9 
O, C 10 
0 2 II 11 
GNDC 12 



24 □ V cc 

□ A„ 

□ A 9 

□ Vpp 

□ OE 
19 □ A 10 
18 □CE 
17 H0 7 
16 H0 6 
15 D0 5 
14 U0 4 
13 DOa 



INTEL 2732A 
PIN CONFIGURATION 
4K BY 8 ROM 



A7C 1 
A 6 C 2 
A 5 C 3 
A 4 C 4 
A 3 C 5 
A 2 C 6 
A, C 7 
AoC 8 
O 0 C 9 
0 1 C 10 
0 2 C 11 
GNDC 12 



□ A 8 
22 □ A 9 

21 :a„ 

20 □ OE 



19 



□ A, 



18 □ CE 
17 30 7 
16 3 0 6 
15 □Og 
14 □ 0 4 
13 Do 3 



INTEL 2764 
PIN CONFIGURATION 
8K BY 8 ROM 



VppC 1 
A12C 2 
A7C 3 
A 6 C 4 
A 5 C 5 
A 4 C 6 
A3 C 7 
A 2 C 8 
A1 C 9 
A 0 C 10 
O 0 C 11 
O, C 12 
0 2 C 13 
GND C 14 



Figure 18-2 ■ PROM Chips 



28 PIN PROM SOCKET 







1 24 

2 23 

3 22 

4 21 

5 24PIN 20 
B PROM .„ 

6 CHIP 19 

7 18 

8 17 

9 16 

10 15 

11 14 

12 13 











Figure 18-3 ■ Insertion of 24-Pin PROM Chips 
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■ PROM SIZE JUMPERS 
Jumper configurations for the various PROM sizes are shown in Table 18-2. 
Additional jumpers may be required depending on the selected access and 
addressing modes, as discussed below. 



Table 18-2 - MXV11-B PROM Size Jumpers 


PROM Size 


Jumper Connection to GND (J51) 
PROM 2 (J50) PROM 1 (J49) 


No ROMs 


R 


R 


2Kx8 


R 


I 


4Kx8 


I 


R 


8Kx8* 


I 


I 



I = jumper installed; R = jumper removed 

* If the MXV11-B2 Boot Diagnostic ROM set is installed, install PROM 2 to 
PROM 1 to GND (J50 to J49 to J51). 



■ BOOT VERSUS USER MODE 
The 28-pin sockets can house user PROMs or the MXV11-B2 ROM set. If user 
PROMs are installed, they can be located in either the user area of main memory 
(000000 through 077776) or in the bootstrap area (a 256-word block from 
773000 to 773776). If the MXV1 1-B2 ROM set is installed, it can reside only in 
the bootstrap area. When installing a ROM device, the user must configure 
push-on connector W9 in accordance with the location of the device, as shown 
in Table 18-3. 



Table 18-3 - MXV11-B PROM Mode Jumpers 




W9 Connect W5 Connect 


Wire-V&ap Connect 


Mode 


J44-J45 


J45-J46 J17-J18 


J16-J17 


J34-J35 J34-J36 


User 


R 


I I 


R 


I R 


Boot/direct 


I 


R I 


R 


R I 


Boot/page 


I 


R R 


I 


I R 


J44 = BOOT L/PROM H J16 = GND 


J34 = 


DIR MODE BOOT 


J45 = GND 




J17 = PGL/DIRH 


J35 = 


OPEN 


J46 = OPEN 




J18 = OPEN 


J36 = 


GND 



I = jumper installed; R = jumper removed 
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- PROM ADDRESSING 
When ROM devices are installed in the user area, they are addressed direcdy, 
with starting addresses on any 4 K-word boundary under 16 Kwords. If that 
word bank is selected, only the space containing ROM is enabled, preventing 
"wrap-around." Any read request to ROM where no ROM exists results in no 
response from the module. Table 18-4 shows the jumper configurations for 
permissible ROM starting addresses. 



Table ISA 


■ MXV11-B PROM Starting Address Jumpers 


User PROM 
Start Address 


Jumper Connection to GND (J51) 
BSK2 (J53) BSK1 (J52) 


000000 


R 


R 


020000 


R 


I 


040000 


I 


R 


060000 


I 


I 



I = jumper installed; R = jumper removed 



Note 

These addresses are for user-supplied ROMs only. Jumpers J44 to 
J45 (BOOT L/PROM H to GND) and J17 to J 16 (PG L/DIR H to 
GND) must be removed. 

Devices that reside in the boot area can be accessed direcdy (as described 
above) or indirecdy, using a window-mapping technique. 

The ROM in the MXV11-B uses two windows in the I/O page. Each window 
points to one of 32 256-word blocks in ROM. This method of pointing prevents 
the whole I/O page from containing ROM code. Using this technique, any 
256-word block of ROM can be transferred to the appropriate window area in 
the I/O page. This window map is used when the MXV11-B is conigured for 
bootstrap mode. Table 18-5 shows the window addresses used in 16-, 18-, and 
22 -bit Q-bus systems. 

A page control register (PCR) in the MXV1 1-B is used for the mapping feature. 
The PCR is a read/write register that supports DATIOB and DAIOB operations. 
It resides at location 177520 in the I/O page and is two bytes in length. Each 
of the window maps is pointed to by a five-bit address in the PCR (see 
Figure 18-4). 
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Table 18-5 - MXV11-B ROM Window Addresses 


Q-bus 


Window 1 Addresses 


Window 0 Addresses 


16-bit 


165000-165777 


173000-173377 


18-bit 


765000-765777 


773000-773377 


22-bit 


17765000-17765777 


17773000-17773377 



1E> 13 12 08 07 05 04 00 



UNUSED 


WINDOW #1 


UNUSED 


WINDOW #0 



Figure 18-4 ■ MXVll-BPage Control Register 



Table 18-3 shows the jumper configurations for the various combinations of 
user/boot and direct/page modes. Additional required sizing jumpers are 
shown in Table 18-6. 



Table 18-6 - Additional MXV11-B Size Jumpers for ROM Devices 


W6 Connection 


Description 


J20toJ21 


Specifies 2K x 8 user UVROMs (2716) installed and 


(NA12H to + 5V) 


direct mode addressing 


J20toJ19 


Specifies 4K x 8 or 8K x 8 user- supplied ROM in 


(NA12H to BA12H) 


direct mode addressing 


Note 



In some cases none of these jumpers (J 19, J20 or J21) should be 
connected. In these cases, the push-on connector must be com- 
pletely removed or must be connected to one of the outside pins to 
hold the connector. There is no open pin associated with these 
jumpers. For example, if 2K non-UV PROMs or the MXV11-B2 
ROM is to be installed, these jumpers are all disconnected. 

Configuring the Serial Line Units 

Data between the CPU and a peripheral device is serialized by an asynchronous 
serial line unit (SLU). The MXV1 1-B uses two such lines, SLU 0 and SLU 1 . Each 
SLU contains a DLART which is a universal asynchronous receiver/transmitter 
(UART) that has been modified by Digital. SLU 1 can be used as a console termi- 
nal port but SLU 0 cannot. 

The SLUs transmit and receive EIA-423 or RS-232 signal levels at 300, 1200, 
9600, or 38400 baud 
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■ SLU REGISTER ADDRESSING 
Four device registers are provided for each of the two serial line units. These 
four registers are as follows: 
RCSR Receiver control/status register 
RBUF Receiver data buffer 
XCSR Transmitter control/status register 
XBUF Transmitter data buffer 

The starting address (within the I/O page) of the SLU 0 register set is jumper- 
selected to any of eight locations in the address range of 776500 to 776570, as 
shown in Table 18-7. Except when console mode is enabled, the SLU 1 register 
set is assigned automatically the next starting address after that selected for SLU 
0. When console mode is enabled, assigning SLU 1 as the console port, the start- 
ing address of SLU 1 is assumed to be 777560. 





Table 18-7 - 


MXV11-B SLU Starting Address Jumpers 


Starting Address 
SLU0 SLU1* 


Jumper Connection to GND (J31) 
SLUA3 SLUA2 SLUAl 
(J30) (J32) (J33) 


776500 


776510 


R 


R 


R 


776510 


776520 


R 


R 


I 


776520 


776530 


R 


I 


R 


776530 


776540 


R 


I 


I 


776540 


776550 


I 


R 


R 


776550 


776560 


I 


R 


I 


776560 


776570 


I 


I 


R 


776570 


776600 


I 


I 


I 



I - jumper installed; R = jumper removed 

* If the J62 to J61 jumper is installed (console enabled), the SLU 1 address is fixed at the 
standard console address of 777560 and this column does not apply. 



- INTERRUPT VECTOR SELECTION 
Two consecutive interrupt vectors (one for the transmitter and one for the 
receiver) are provided for each of the two serial line units. The starting vector 
address for SLU 0 is jumper-selectable in the address range of 010-376, as 
shown in Table 18-8. Except when console mode is enabled, the vector address 
for SLU 1 is assigned automatically to the next address after those selected for 
SLU 0. When console mode is enabled, assigning SLU 1 as the console terminal 
port, SLU 1 is assumed to have a vector address of 60 for the transmitter and 64 
for the receiver. 
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Table 18-8 ■ MXV11-B SLU Vector Address Jumpers 



Jumper Connection to GND (J40) 



Vector Address 
SLUO SLU1* 


TU2 

(J39) 


TU1 
(J38) 


TL3 

(J43) 


JL2 
(J42) 


TL1 

(J4D 


300 


310 


R 


R 


R 


R 


R 


010 


020 


R 


R 


R 


R 


I 


020 


030 


R 


R 


R 


I 


R 


030 


040 


R 


R 


R 


I 


I 


040 


050 


R 


R 


I 


R 


R 


050 


060 


R 


R 


I 


R 


I 


060 


070 


R 


R 


I 


I 


R 


070 


100 


R 


R 


I 


I 


I 


100 


110 


R 


I 


R 


R 


R 


110 


120 


R 


I 


R 


R 


I 


120 


130 


R 


I 


R 


I 


R 


130 


140 


R 


I 


R 


I 


I 


140 


150 


R 


I 


I 


R 


R 


150 


160 


R 


I 


I 


R 


I 


160 


170 


R 


I 


I 


I 


R 


170 


200 


R 


I 


I 


I 


I 


200 


210 


I 


R 


R 


R 


R 


210 


220 


I 


R 


R 


R 


I 


220 


230 


I 


R 


R 


I 


R 


230 


240 


I 


R 


R 


I 


I 


240 


250 


I 


R 


I 


R 


R 


250 


260 




R 


I 


R 


I 


260 


270 




R 


I 


I 


R 


270 


300 




R 


I 


I 


I 


300 


310 




I 


R 


R 


R 


310 


320 




I 


R 


R 


I 



(continued on next page) 
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Table 18-8 - MXV11-B SLU Vector Address Jumpers (Cont.) 



Jumper Connection to GND (J40) 



Vector Address 
SLUO SLU1* 


TU2 
(J39) 


JUl 
(J38) 


JL3 
(J43) 


JL2 
(J42) 


TL1 

(J4D 


320 


330 


I 


I 


R 


I 


R 


330 


340 


I 




R 


I 


I 


340 


350 


I 




I 


R 


R 


350 


360 


I 




I 


R 


I 


360 


370 


I 




I 


I 


R 


370 


Undefined 


I 




I 


I 


I 



R - jumper removed; I = jumper installed. (Where multiple connections are made, 
they are daisychained.) 

* If jumper J62 to J61 is installed (console enabled), SLU 1 vector address is fixed at 60 
and this column does not apply. 



- CONSOLE MODE 
The MXV1 1-B can be jumpered to interface to the system console. This is done 
by installing push-on connector W8 between pins J62 (GND) and J61 (OPEN). 
With console mode enabled in this fashion, the console terminal must be con- 
nected to SLU 1 . The register set starting address is then fixed at 777560 and the 
vector address is fixed at 60. 

When console mode is disabled by installing W8 between pins J63 (CONSOLE) 
and J62 (GND), the following features cannot be selected: 

■ Halt on break condition from SLU 1 (never available with SLU 0) 

■ Reboot on break condition from SLU 1 (never available with SLU 0) 

■ Console address (773000) 

■ MXV1 1-B2 ROMs or user ROMs addressed at 773000 and 765000 

■ Software control of the LTC (BEVNT) (address 777546 does not exist) 

■ Rge control register (address 777520 does not exist) 

■ Diagnostic display register (address 777524 does not exist) 
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■ HALT/REBOOT ON BREAK 
A break signal is a continuous spacing condition on the serial data line that 
occurs either when an operator presses the break key on the associated terminal 
or when the line is opened. The MXV11-B detects this condition as a framing 
error. Serial line unit 1 can be configured to respond to such an error in one of 
three ways, as shown in Table 18-9. 

If the Halt response is selected, a break character halts program execution and 
the processor enters the console ODT microcode. If the Boot response is 
selected, a break character initializes the system, then restarts the processor 
with the selected powerup mode. 



Table 18-9 


■ MXV11-B SLU 1 Break Response Jumpers 


Response 


W3 Connection to GND (J4) 


Halt 


J3 (HALT) 


Reboot 


J5 (RBOOT) 


No response 


J6 (OPEN) 



Note 

To select either the halt or reboot response, console mode must be 
enabled. 



• BAUD RATE SELECTION 
The baud rates for each SLU can be software-programmable or can be jumper- 
selected to one of four baud rates (300, 1200, 9600, and 38.4K). The baud rates 
are the same for both transmit and receive. 

To enable software-programmable baud rates, push-on connector W4 must be 
installed between pins J 14 (SOFT EN) and J 13 (GND). When W4 is installed 
between pins J14 (SOFT EN) and J15 (OPEN), the SLU baud rates are selected 
using wirewrap pins J7 to J 11, as shown in Table 18-10. 





Table 18-10 


- MXV11-B SLU Baud Rate Jumpers 


Jumper Connection to GND (J9) 
SLU0 SLU1 
Baud Rate J10(J0B) Jll (J0A) J8 (JlA) J7 (JIB) 


300 


R 


R 


R 


R 


1200 


R 


I 


R 


I 


9600 


I 


R 


I 


R 


38400 


I 


I 


I 


I 



I = jumper installed; R = jumper removed 
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Note 

SOFT EN to GND jumper (J 14 to J 13 ) must be removed; otherwise, 
these jumpers have no effect. If the SOFT EN to GND jumper is 
installed and PBRE (bit 1) is set in the transmitter control/status reg- 
ister, baud rates are software controlled. 

Linetime Clock 

The linetime clock (LTC) is a one-bit register (bit 06). When bit 06 is set, the 
clamp is removed from BEVNT, which enables the LTC. The LTC is derived 
from a 20-MHz crystal oscillator on the MXV1 1-B board. The crystal oscillator is 
also used for memory refresh. 

Note 

If the LTC feature of the MXV1 1-B module is used, the module and 
the processor should be mounted in the same backplane. 

A frequency divider connected to the oscillator provides a frequency of 617.4 
kHz, which is applied to the DLARTs of SLU 1 and SLU 0. The SLU 1 DLART 
provides selectable linetime clock frequencies of 50, 60, or 800 Hz. The desired 
frequency is selected by wirewrapping the frequency to a common wirewrap 
pin, as shown in Table 18-11. 

Table 18-11 ■ MXV11-B Linetime Clock Frequency Jumpers 

Jumper Connection to LTC COMM Frequency 

(J22) 

J23 50 Hz 

J24 60 Hz 

J25 800 Hz 



The LTC can be enabled or disabled from driving the BEVNT line on the Q-bus 
by appropriate wirewrap. When push-on connector W7 is installed between 
pins J27 and J28 (LTC EN IN and LTC EN OUT), the LTC can be software-con- 
trolled, enabling control of BEVNT on the bus via bit 06 of the LTC register. 
When bit 06 of the LTC register is 0, BEVNT will be asserted constandy low. 
This inhibits LTC interrupts in the system. Note that to address the LTC register 
(777546), the MXV11-B must be in boot mode (BOOT L/PROM H to GND 
inserted) and SLU 1 must be the console port (CONSOLE to GND removed). 
When push-on connector W7 is installed between pins J27 and J26 (LTC EN IN 
to OPEN), bit 06 of the LTC register is prevented from controlling the BEVNT 
line. 
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Note 

There should be only one source driver on the BEVNT line in any 
system. In most systems, the system power supply supplies the 
BEVNT signal. This source must be disabled if the MXV1 1-B is 
used to drive the line clock. 

Master Clock 

A wirewrap jumper is installed between pins J47 and J48 (CLOCK IN and 
CLOCK OUT). This is the master clock and provides onboard refresh and the 
charge pump to generate -12V. Do not remove this jumper. 

■ MXVll-B2ROMSet 

The MXV11-B2 bootstrap/diagnostic ROM set is a plug-in option for the 
MXV11-B multifunction module and the MRV11-D universal PROM module. 
The MXV1 1-B2 performs bootstrap program loading from mass storage devices 
and also performs diagnostic tests on the processor, memory and I/O devices 
during powerup or when manually invoked. 

The bootstrap function is automatic at powerup. An operator, however, can 
enter manual mode and use the console terminal to boot devices at 
nonstandard I/O page addresses, select a secondary system device, or invoke a 
diagnostic utility. 

Note 

Do not use the MXV1 1-B2 if you are using the battery backup 
option because the MXV1 1-B2 will alter the contents of memory. 
Select a CPU powerup option other than the MXV1 1-B2. Refer to 
the specific CPU manual. 

The MXV11-B2 can support turnkey operation, so operator intervention is not 
required to initiate the bootstrap function. Some of the MXV1 1-B2 features are 
as follows: 

■ Loads and runs special stand-alone RT-11 volumes 

■ Permits configuring a system to downline load via a DECnet link without 
operator intervention 

■ Supports all system devices currendy available on the Q-bus 

■ Includes full 22 -bit mapping support 



Refer to the section above on configuring the ROM for information concerning 
the installation and use of the MXV1 1-B2 ROM set. 
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■ Cables and Connectors 

Table 18-12 lists the part numbers, applications, and lengths of cabling and 
options available for the MXV1 1-B module. Digital offers the BC20M-50 cable 
for MXV 1 1 -B to DLVJ 1 operation. Because longer cables usually require routing 
without connectors attached, it is recommended the user make cables for 
lengths greater than 15 meters (50 feet). Cable material must adhere to EIA RS- 
423 specifications. The connectors on the MXV1 1-B module are AMP-87272-8 
(2x5 pin on 0. 1-inch centers). These connectors can mate with a wide variety 
of low-cost cables including 10-conductor flat cable. Note that a pin 1 baud rate 
clock is not used on this module. 



Pin 10 carries + 12 Vdc power for use by the external options. Cable retention 
in the module is provided by locking clip contacts (AMP PN87 124-1). 





Table 18-12 - 


Cables Available for the MXV1 1-B 


Cable 


Length 


Application 


BC21B-05 


1.5 m (5 ft) 


EIA RS-232C modem cable to interface with 
modems and acoustic couplers (2x5 pin amp 
female to RS-232C male) 


BC20N-05 


1.5 m (5 ft) 


EIA RS-232C null modem cable to directly 
interface with a local EIA RS-232C terminal 
(2 x 5 pin amp female to RS-232C female) 


BC20M-50 


15 m (50 ft) 


EIA RS-422 or RS-423 cable for high-speed 
transmission ( 19200 baud) (2 x 5 pin amp 
female to 2 x 5 amp female) 


BC05D-10 


3 m (10 ft) 


Extension cable used in conjunction with 
BC21B-05 


BC05D-25 


7.6 m (25 ft) 


Extension cable used in conjunction with 
BC21B-05 


BC03M-25 


7.6 m (25 ft) 


Null modem extension cable used in conjunc- 
tion with BC21B-05 



Note 

Strapped logic levels are provided on data terminal ready (DTR) 
and request to send (RTS) to all operation of modems with manual 
provisions (such as Bell 103 A data set with 804B auxiliary set). 

The MXVl 1 -B can operate with several peripheral device cables and options for 
flexibility when configuring systems. 
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Chapter 19 ■ Introduction to Asynchronous Communications 
Interfaces 



The Q-bus asynchronous communications interfaces connect the Q-bus with 
any of several standard types of serial communications lines. They accept serial 
data from an external device and assemble it into parallel data for transfer to the 
bus. They also accept parallel data from the Q-bus, convert it to serial data, and 
transfer it back to the external device. 

All Q-bus asynchronous interfaces provide full-duplex local and remote inter- 
connection between Q-bus systems and EIA RS-232C terminals and other 
devices. They are also compatible with Digital's family of modems and with Bell 
100 and 200 series modems and their equivalents. Additional features available 
on selected interfaces are listed below. Table 19-1 provides a summary of the 
available Q-bus asynchronous interfaces and their features. 

■ Compatibility with EIA RS-423A and RS-422 devices. 

■ 20 mA current loop operation. 

■ Generation of reader-run signals for use with ASR-type terminals. 

■ Full or limited modem control. 

■ Split speed operation providing different baud rates for input and output. 

■ Provisions for user-supplied external clock input for baud rate control. 

■ Direct memory access data transfers. 

■ SILO buffering of received data. 

■ Independent (nonmultiplexed) multiple channels. 

■ Support of 16-, 18-, or 22 -bit Q-bus addressing. 
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Table 19-1 ■ Q-bus Asynchronous Interface Comparison/Summary Chart 



Feature DHV11 


DLV11 


DLVEl 


DLVJ1 


DZQ11 


DZV11 


KMV11* 


Number of lines 8 


1 


1 


4 


4 


4 


1 


Multiplexed yes 


n/a 


n/a 


no 


yes 


yes 


n/a 


Bus addressing 16, 18, 


16, 18, 


16, 18, 


16, 18, 


16, 18, 


16, 18, 


16, 18, 


22 


22 


22 


22 


22 


22 


22 


Interface 














EIARS-232C yes 


yes 


yes 


yes 


yes 


yes 


yes 


EIARS-422 yest 


no 


no 


yes 


no 


no 


yes 


r,lAKb-423A yes 


no 


no 


yes 


yes 


no 


yes 


20 mA currentno 


yes 


no 


no 


no 


no 


no 


Modem control lim 


lim 


full 


lim 


lim 


lim 


full 


Reader-run no 


ves 


ves 


no 


no 


no 


no 


Baud rates 














Program- yes 


no 


yes 


no 


yes 


yes 


yes 


mable 














Jumper-select yes 


yes 


yes 


yes 


no 


no 


no 


Split speed yes 


no 


yes 


no 


no 


yes 


yes 


External no 


yes 


yes 


yes 


no 


no 


yes 


DMA operation yes 


no 


no 


no 


no 


no 


yes 


Data buffering yes 


no 


no 


no 


yes 


yes 


yes 



* The KMV1 1 is a single-line programmable communications controller that utilizes a 
Micro/Tl 1 processor to perform user-defined communications functions. It can be 
programmed for either synchronous or asynchronous operations. 

t By means of cables and connectors not supported by Digital. 
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Table 19-2 - 


Q-bus Asynchronous Interface Baud Rate Chart 


Baud Rate 


DHV1J 


[ DLV11 DLVE1 


DLVJ1 DZQ11 


DZV11 


KMV11* 


50 


X 


X X 


X 


X 




75 


X 


X X 


X 


X 




110 


X 


X X 


X 


X 




134.5 


X 


X X 


X 


X 




150 


X 


X X 


X X 


X 




200 




x 








300 


x 


X X 


X X 


X 




600 


x 


X X 


X X 


x 




1200 


x 


X X 


X X 


X 


x 


1800 


x 


X X 


x 


x 




2000 


x 


X X 


x 


X 




2400 


x 


X X 


X X 


x 


x 


3600 




x 


x 


x 




4800 


x 


X X 


X X 


x 


x 


7200 


X 


X 


x 


x 




9600 


X 


X X 


X X 


X 


X 


19200 


X 


X 


X 


X 


X 


198001 






X 






38400t 


X 




X 


X 




External 




X X 


X 




X 



* These baud rates are applicable when the KM VI 1 is programmed in asynchronous 
mode. In synchronous mode, the KMVl 1 can operate at speed up to 64000 baud. 

t These baud rates are not usually supported by Digital software. 
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The DHVll option is an asynchronous multiplexer that provides eight full- 
duplex asynchronous serial data channels for Q-bus systems. 



■ Specifications 



Identification 


M3104 


Size 


Quad 


Power Requirements 


+ 5 Vdc ±5%, 4.3 A (typical), 




6.6 A (maximum) 




+ 12 Vdc ± 3%, 480 mA (typical), 




980 mA (maximum) 




Note 


Negative 12 Vdc is generated by a Switch Mode Rawer Supply 


(SMPS) circuit on the DHV1 1. It has the following specification: 


- 11.85 Vdc ± 725% at 400 mA (maximum) 


Output ripple is 200 mV peak to peak at 33.3 kHz 


Bus Loads 




ac 


2.9 


dc 


1.0 


Performance 




Data Rates (per channel) 


50 to 38,400 bits/second 


Maximum throughput 




Jfer channel (transmit) 


1,000 characters/second in 




single-character transfer mode; 




2,000 characters/second in DMA mode 


Rer channel (receive) 


4,000 characters/second 


Total (8 channels) 


15,000 characters/second 


Interface 


EIA standard RS-423A, RS-232C 


Nonstandard Environmental 




Specifications 




Storage Temperature 


0°C to 66°C (32°F to 151°F) 
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Related Documentation 



Document Title 

Communications Mini-Reference Guide 

DHV11 Field Maintenance Print Set 

DHV11 Maintenance Card 

DHVll Technical Manual 

DHV11 Diagnostic Documentation Kit 



Order Number 

EK-CMINI-RM 

MP-01783-00 

EK-DHV11-MC 

EK-DHV11-TM 

ZJ362-RZ 



Configuration 

The physical layout of the DHV1 1 module is shown in Figure 20- 1 . The module 
is connected to the Q-bus via connectors A and B. Jl and J2 are connected to 
the communications lines via BC05L-xx cables and H3173-A distribution 
panels. (The H3 173-A distribution panels provide noise filtering and static dis- 
charge protection on the communications lines.) 



LOW CHANNE LS (0-3) 



DIAGNOSTIC LED 
^ O D2 



HIGH CHANNELS (4-7) 

1 * I? 



BERG CONNECTOR 



BERG CONNECTOR 



DUART SC2681 
(CHANNELS 2/3) 



PROC2 
8051 



DUART SC2681 
(CHANNELS 0/1) 



DUART SC2681 
(CHANNELS 6/7) 



24MHz 
OSC 



PROC 1 
8051 



3.6864 
MHz OSC 



DUART SC2681 
(CHANNELS 4/5) 



ADDRESS ADDRESS AND 
SELECT VECTOR SELECT 



E58 



E43 



ji 



£=□ czzi 

W2 W1 



BACKPLANE CONNECTORS 



W1 - INTERRUPT ACK GRANT 
W2 - DMA GRANT 



IN FOR H9270 AND H9275 BACKPLANES 
OUT FOR H9273 AND H9276 BACKPLANES 



Figure 20-1 ■ DHV1 1 Module Layout 
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Address Switches 

The device address for the DHV1 1 is set on switchpacks E58 and E43, shown in 
Figure 20-1. Figure 20-2 shows the relationship between device addresses and 
switch positions. The 22 -bit Q-bus address is given for each entry. The 
equivalent 16- and 18-bit addresses will be 16xxxx and 76xxxx, respectively. 
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SWITCH 
NUMBER 


E58 
1 


E58 
2 


E58 
3 


E58 
4 


E58 
5 


E58 
6 


E58 
7 


E58 
8 


E43 
1 


DEVICE 
ADDRESS 




ON 


ON 


ON 
ON 


ON 
ON 


ON 
ON 
ON 
ON 


ON 
ON 

ON 
ON 


ON 
ON 
ON 
ON 


ON 
ON 


ON 
ON 


17760020 
17760040 
17760060 
17760100 

17760200 
17760300 
17760400 
17760500 
17760600 
17760700 
17761000 
17762000 
17763000 
17764000 
17770000 



ON = SWITCH CLOSED TO RESPOND TO A LOGICAL 1 ON THE BUS 

Figure 20-2 ■ DHV11 Device Address Selection 



Vector Switches 

During an interrupt acknowledge sequence, the DHV11 returns a 9-bit inter- 
rupt vector to the host. The six high-order bits of this vector are derived from 
switches S3 through S8 of switchpack E43. Figure 20-3 shows how switch posi- 
tions relate to vector addresses. 
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NUMBER 



E43 
3 
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ON 



ON 



E43 
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ON = SWITCH CLOSED TO PRODUCE A LOGICAL 1 ON THE BUS 



Figure 20-3 ■ DHV11 Vector Address Selection 



Bus Grant Continuity Jumpers 

If the DHV11 is installed in a Q/Q-type backplane (such as the H9275 or 
H9270), jumpers Wl and W2 should be installed to provide continuity to the 
BIAK and BDMG bus grant signals. If the module is installed in a Q/CD-type 
backplane (such as the H9276 or H9273) where bus grant signals pass through 
each module via the AB connectors of each slot, Wl and W2 should be 
removed. (See Chapter 52 for a discussion of Q/Q and Q/CD backplanes.) 



■ Cables and Cabinet Kite 

Each H3 173 -A distribution panel adapts one of the DHVll's Berg connectors 
to four subminiature D-type RS-232C connectors. Noise filtering is provided on 
each pin of the RS-232C connectors. This reduces electromagnetic radiation 
from the cables. It also provides the logic with some protection against static 
discharge. Figure 20-4 shows this layout. There is no CCITT equivalent of EIA 
circuit AA (protective ground). The 0-ohm link (Wl) on the H3 173-A can be 
removed to disconnect this circuit as needed. 
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METAL PLATE 
FILTERED D-TYPE (x4) 
SCREWLOCK (x8) 



PCB 



-THREADED 
INSERT (x4) 
FOR 6-32 
BOLT 

90-06021-01 



. BERG (J5) 



NOT DRAWN TO SCALE 



Figure 20 A ■ H3173-A Layout 

Null Modem Cables 

Null modem cables are used for local RS-232C connections. Recommended null 
modem cables are as follows. 
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1. BC22D (for EMC/RFI shielded cabinets): 

■ Round 6-conductor fully shielded cable to FCC specification 

■ Subminiature 25-pin D-type female connector on each end 

■ Lengths available: 

BC22D-10 -3.1m (10 ft) 
BC22D-25 - 7.62 m (25 ft) 
BC22D-35 - 10.72 m (35 ft) 
BC22D-50 -1524 m (50 ft) 
BC22D-75 -22.9 m (75 ft) 
BC22D-A0 - 30.48 m (100 ft) 
BC22D-B5- 76.2 m (250 ft) 



2. BC03M 

■ Round 6-conductor (three twisted pairs), each pair shielded 

■ Cables over 30.48 m ( 100 ft) have a 25-pin subminiature D-type female con- 
nector at one end. The other end is unterminated for passing through 
conduit. 

■ Cables 30.48 m ( 100 ft) and less have a similar connector at each end. 

■ Lengths available: 

BC03M-25-7.62m(25ft) 
BC03M-A0 - 30.48 m ( 100 ft) 
BC03M-B5 - 762 m (250 ft) 
BC03M-E0- 152.4 m (500 ft) 
BC03M-L0 - 304.8 m ( 1000 ft) 



3.BC22A 

■ Round 6-conductor cable 

■ Subminiature 25-pin D-type female connector at each end 

■ Lengths available: 

BC22A-10-3.1m(10ft) 
BC22A-25 - 7.62 m (25 ft) 



These null modem cables are all connected as in Figure 20-5 . The cables are not 
polarized. Thus, either end can be used at the H3 173-A panel. 
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PIN PIN 
NUMBERS NUMBERS 



TRANSMITTED DATA RECEIVED DATA Q 3 



RECEIVED DATA 



7 SIGNAL GROUND SIGNAL GROUND q 7 

6 DATA SET READY DATA TERMINAL READY Q 2Q 

2Q DATA TERMINAL READY DATA SET READY Q g 

Figure 20-5 ■ Null Modem Cable Connections 
Full Modem Cables 

Full modem cables are required for connection to modems and other terminal 
interface equipment. Recommended full modem cables are as follows. 

1. BC22F (for EMC/RFI shielded cabinets) 

■ Round 25 -conductor fully shielded cable 

■ Subminiature 25-pin D-type female connector on one end, male connector 
on the other 

■ Lengths available: 

BC22F-10-3.1m(10ft) 
BC22F-25- 7.62 m (25 ft) 
BC22F-35- 10.72 m (35 ft) 
BC22F-50- 1524 m (50 ft) 
BC22F-75 - 22.9m(75ft) 



2. BC05D 

■ Round 25 -conductor cable 

■ Subminiature 25 -pin D-type female connector on one end, male connector 
on the other 

■ Lengths available: 

BC05D-10-3.1m(10 ft) 
BC05D-25 - 7.62 m (25 ft) 
BC05D-50-1524m(50ft) 
BC05D-60-18.6m(60ft) 
BC05D-A0 - 30.48 m (100 ft) 



These cables are polarized and can be connected only with the female connec- 
tor at the H3 173-A panel. 
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Note 

In some countries, protective hardware may be needed when con- 
necting to certain lines. Refer to the national regulations before 
making a connection. 



Data Rate to Cable Length Relationships 

All the recommended cables have data rate/cable length characteristics as listed 
in Table 20-1. 



Table 20-1 ■ Data Rate/Cable Length Relationships 


Data Rate 
(Bits/s) 


Cable Length 
(Meters) 


Cable Length 
(Feet) 


110 


914 


3000 


200 


914 


3000 


1200 


152 


500 


2400 


152 


500 


4800 


76 


250 


9600 


76 


250 



Cabinet Kits 

When ordered at the same time as the system in which it is to be installed, the 
DHV1 1 option (model number DHV1 1-AP) includes the base module (M3 104), 
internal cables, and the I/O connection panel insert. 

When ordered as a system upgrade, the DHV11 option (model number 
DHV11-M) includes the base module only. One of the following cabinet kits 
should be chosen for system installation: 

CK-DHV11-AA For use with the BAll-MA(MB) enclosure 

CK-DHV1 1-AB For use with the BA23 enclosure 

CK-DHV1 1 -AC For use with the H349 distribution panel 
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The Diyil is an asynchronous line interface module that interfaces the Q-bus 
to any of several types of serial communications lines. 



■ Specifications 



Identification 


M7940 


Size 


Dual 


Rower 


+ 5Vdc ±5% at 1.0 A 




+ 12Vdc ±3% at 0.18 A 


Bus loads 




ac 


2.5 


dc 


1.0 



Related Documentation 

Document Tide Order Number 

Field Maintenance Print Set MP-00055-00 

Communications Mini-reference Guide EK-CMINI-RM 



- Configuration 

Using the wirewrap jumpers on the module, the user can select the register 
address, parity, number of data bits, number of stop bits, baud rate, and type of 
serial interface. Figure 21-1 shows the locations of the DLV11 jumpers, and 
Table 21-1 lists the jumper functions, along with their factory configuration. 



21-2 ■ DLV11 Asynchronous Serial Line Unit 



A 1 



~l_t 



oooo 



TP1 9 
i 

_L. 

I 

TP2 6 

INSERT .005 M F CAPACITOR WHEN < 
THE SERIAL LINE DEVICE IS A ^ 
TELETYPEWRITER (LT33 OR LT35) 



Q-ZZfjZ 



00 O) o ,_ 



Figure 21-1 ■ DLV11 Jumper Locations 
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Jable21-1 


■ DLV11 Factory Jumper Configuration 


Jumper 


State 


Function 


A3 


I 


This arrangement of jumpers A3 through A 12 


A4 


R 


implements the octal device address 17756X, the 


A5 


R 


assigned address for the console device SLU. The 


A6 


R 


least significant digit is hardwired on the module to 


A7 


I 


address the four SLU device registers, as follows: 


A8 


R 


X = 0,RCSR address 


A9 


R 


X = 2, RBUF address 


A10 


R 


X = 4, XCSR address 


All 


R 


X = 6, XBUF address 


A12 


R 




V3 


I 


This arrangement of jumpers V3 through V7 imple- 


V4 


R 


ments an interrupt vector address of 60 for the 


V5 


R 


receiver and 64 for the transmitter. 


V6 


I 




V7 


I 




NP 


R 


No f»aritv 




P 

IV 


iwu aiu^J uiio 


NB2 


K 


Eight data bits 


NB1 


R 




PEV 


R 


Pvpn r»flritv if NP installer! 


FEH 


I 


Halt on rraming error (allows halt on break 






operation) 


EIA 


I 


12 V EIA operation enabled 


FRO 


R 


1 10 baud rate selected 


FR1 


R 




FR2 


R 




FR3 


R 




CL1 


I 


20 mA current loop active receiver and transmitter 


CL2 


I 


selected (jumpered with 180 ohm resistors) 


CL3 


I 




CL4 


I 





I = jumper installed; R = jumper removed 
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Register Addresses 

The DIV 1 1 uses four program-controlled registers, as listed in Table 21-2 Thus, 
each DIV 1 1 module requires four contiguous register addresses. Addresses for 
the DLV11 can range from 160000 through 177770. The least-significant three 
bits address the desired register, as described in Tables 21-1 and 2 1-2. Address 
bits <3 : 12> are jumper-selected, as shown in Figure 2 1-2. 

Addresses 177560 through 177566 are reserved for the DLV11 used with the 
console peripheral device. Additional DLV11 modules should be assigned 
addresses from 176500 through 176670, allowing up to 30 additional DLV11 
modules to be addressed. 

Table 21-2 ■ DLV11 Standard Address Assignments 

Description Mnemonic Console 2nd Module 

Address Address 



Registers: 

Receiver Control/Status RCSR(R/W) 177560 176500 

Receiver Data Buffer RBUF(R-O) 177562 176502 

Transmitter Control/Status XCSR(R/W) 177564 176504 

Transmitter Data Buffer XBUF(R-O) 177566 176506 

Interrupt \fectors: 

Receiver 060 300 

Transmitter 064 304 



BDAL 
BITS 15 



BBS7L 
= 1(U 



< 



ADDRESS JUMPERS: 
INSTALLED = 0 
REMOVED = 1 



L. 



CSR 

1 = DATA BUFFER 

0 = RECEIVER 

1 = TRANSMITTER J 



(PART OF 
V FUNCTION 
I DECODING) 



RANGE = 16Q000 8 -177776 8 



figure 21-2 ■ DLV11 Address Selection 
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Vector Addresses 

The DLV11 can generate two interrupts— one for the transmitter and one for 
the receiver. Thus, each DIV 1 1 requires two consecutive interrupt vectors. Vec- 
tor addresses can range from 0 to 374. Address bits <3 :7> are jumper-selected, 
as shown in Figure 21-3. Afector addresses 60 and 64 are reserved for the console 
device. 



BDAL 
BITS 15 



8 7 



0 0 0 
i i 



0 0 0 
I I 



0 0 



V7 V6 V5 V4 V3 



0 = RECEIVER 

1 = TRANSMITTER 



VECTOR JUMPERS: 
INSTALLED = 0 

REMOVED = 1 RANGE = 0-374 8 



Figure 21-3 ■ DLV11 Interrupt Vector Address Selection 
U ART Operation 

The UART operation is programmed by using jumpers NP, 2SB, NBl, NB2, and 



PEV, as shown below. 




Rarity Transmitted 




NP removed 


no parity bit 


NP and PEV installed 


odd parity 


NP installed and PEV removed 


even parity 


Number of Stop Bits Transmitted 




2SB installed 


one stop bit 


2SB removed 


two stop bits 


Number of Data Bits Transmitted 




Bits NBl 


NB2 


5 Installed 


Installed 


6 Removed 


Installed 


7 Installed 


Removed 


8 Removed 


Removed 
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Baud Rate Selection 

Baud rate is programmed via jumpers FRO through FR3, as shown in Table 
21-3. 





Table 21-3 


■ DLV11 Baud Rate Selection 




Baud Rate 


FR3 


FR2 


FR1 


FRO 


50 


I 


I 


R 


I 


75 


I 


I 


R 


R 


110 


R 


R 


R 


R 


134.5 


I 


R 


I 


I 


150 


R 


R 


R 


I 


200 


I 


R 


I 


R 


300 


R 


R 


I 


R 


600 


I 


R 


R 


I 


1200 


R 


I 


R 


R 


1800 


R 


I 


R 


I 


2400 


I 


R 


R 


R 


3600 


R 


R 


I 


I 


4800 


R 


I 


I 


R 


9600 


R 


I 


I 


I 


External* 


I 


I 


I 


X 



I = jumper installed; R = jumper removed; X = irrelevant 
*viapinBHl 



EIA Interface 

EIA drivers are enabled when jumper EIA is installed. It should be removed 
during 20 mA current loop operation. 

20 mA Current Loop Interface 

Jumpers CL1 through CL4 are associated with 20 mA current loop interface 
operation. CL2 and CL3 are 180-ohm resistors. 
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Active Current Loop 

Transmit 

Receive 

Ibssive Current Loop 

Transmit 



Receive 



CL4 jumper installed 
CL3 resistor installed 
CL4 jumper installed 
CL3 resistor installed 



CL4 jumper removed 
CL3 resistor removed 
CL4 jumper removed 
CL3 resistor removed 



■ Cables 

The following cables are recommended for use with the DLV11 module: 

BC05M Round, 2-conductor cable with shielded leads for use 

during 20 mA current loop operation 

BC05C Round, 25 -conductor cable for use with a Bell 103 

modem and an EIA interface 

When used with either an H3 12A or H305 connector, for 
use with an EIA interface terminal 



I 

I 

! 

] 

] 

I 
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I 
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The DLVE1 is an asynchronous line interface module that interfaces the Q-bus 
to any of several types of serial communications lines. It was previously known 
astheDLVll-E. 



■ Specifications 



Identification 


M8017 


Size 


Dual 


Power Requirements 


+5.0 Vdc ±5% at 1.0 A (typical) 




+ 12.0 Vdc ±3% at 0.15 A (typical) 


Bus Loads 




ac 


1.6 


dc 


1.0 



Related Documentation 

Document Tide Order Number 

DLV11-E and DLV1 1-F Asynchronous Line Interface User's EK-DLV1 1-OP 
Manual 

Field Maintenance Print Set MP-00460-00 

DLV1 1-E Diagnostic Documentation Kit ZJ243-RZ 

Communications Mini-reference Guide EK-CMINI-RM 



Configuration 

The following items are user-selectable on the DLVE1 asynchronous line 
interface: 



■ Register addresses 

■ Interrupt vector address 

■ Data format 

■ Baud rate 



Interface mode 
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The user configures these items by installing and/or removing jumper wires 
between the wirewrap pins. Figure 22-1 shows the Revision D board jumper 
locations. A complete listing of the jumpers, their functions, and their factory 
configurations is given in Table 22-1. 
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Figure 22-1 ■ DLVE1 Revision D Etch Jumper Locations 
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Table 22-1 - DLVE1 Jumper Definitions 


Note 

Jumpers are inserted to enable the function they control except for 
those jumpers that indicate negation (such as -B and E). Negated 
jumpers are removed to enable the functions they control. 


Jumper 


Function 


A3-A12 


These jumpers correspond to bits <3: 12 > of the address 
word. When inserted, they will cause the bus interface to 
check for a true condition on the corresponding address bit. 
Factory-configured for an address of 175610. 


V3-V8 


These jumpers are used to generate the vector during an 
interrupt transaction. Each inserted jumper will assert the 
corresponding vector bit on the Q-bus. Factory-configured 
for a receiver vector address of 300 and a transmitter vector 
address of 304. 


R0-R3 


These jumpers are used to select receiver and transmitter 
baud rates during common-speed operation. They are used 
for receiver-only baud-rate-select during split-speed opera- 
tion, as defined in Table 22-3. They are factory-configured 
for a baud rate of 1 10. 


T0-T3 


These jumpers are used to select transmitter baud rates dur- 
ing split-speed operation. They are used for both receiver 
and transmitter baud rates if maintenance mode is entered 
during split-speed operation, as defined in Table 22-3. They 
are factory-configured for a baud rate of 9600. 


BG 




Jumper is inserted to enable break generation. Factory- 
inserted. 


P 




Jumper is inserted for operation with parity. Factory- 
removed. 


E 




Jumper is removed for even parity; inserted for odd parity. 
Factory-removed. 






These jumpers select the desired number of data bits, as 
defined in Table 22-4. Factory-configured for eight data bits/ 
character. 


PB 




Jumper is inserted to enable the programmable baud rate 
capability. Factory-removed. 


(continued on next page) 
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Table 22-1 ■ DLVE1 Jumper Definitions (Cont ) 


Jumper 


Function 


C,C1 


These jumpers are inserted for common speed operation. 




(Note that S and SI must be removed when C and CI are 




inserted.) Both jumpers are factory-inserted. 


S,S1 


Inserted for split speed operation. (Note that C and Cl must 




be removed when S and Si are inserted.) Both jumpers are 




factory-removed. 


H 


This jumper is inserted to assert BHALT when a framing 




error is received, except when the maintenance bit is set. 




This places the processor in the halt mode. The jumper is 




factory-removed. 



B, — B Jumper Bis inserted to negate BDCOK when a break signal 

or framing error is received, except when the maintenance 
bit is set. This causes the processor to reboot. (Jumper — B 
must be removed when B is inserted.) Jumper B is factory- 
removed; jumper — B is factory-inserted. 



-FD 


Jumper is removed to force data terminal ready signal on. 




Factory-inserted. 


-FR 


Jumper is removed to force request to send signal on. Fac- 




tory-inserted. 


RS 


This jumper is inserted to enable normal transmission of the 




request to send signal. Factory-inserted. 


FB 


Jumper is inserted to enable transmission of the force busy 




signal (for Bell model 103E data sets). Factory-removed. 


M,M1 


These are test jumpers used during the manufacture of the 




module. They are not defined for field use. 



Register Addresses 

Register addresses for the DLVE1 can range from 160000 through 177770. Since 
each module has four registers, each requires four addresses. Table 22-2 lists the 
registers along with their standard factory-configured addresses. 

The low-order three bits of each address indicate the individual register within 
the register set. Bits <3:12> are jumper-selected as illustrated in Figure 22-2, 
using jumpers A3 through A 12. 

Addresses 177560 through 177566 are reserved for the module used with the 
console peripheral device. Additional modules should be assigned addresses in 
accordance with the standard Digital floating-address assignment algorithm. 
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Table 22-2 ■ DLVE1 Standard Address Assignments 


Description Mnemonic 


Console Module 


Second Module 


Registers: 


Receiver Control/Status RCSR(R/W) 


177560 


175610 


Receiver Data Buffer RBUF (R-O) 


177562 


175612 


Transmit Control/Status XCSR (R/W) 


177564 


175614 


Transmit Data Buffer XBUF (R-O) 


177566 


175616 


Interrupts: 


Receiver 


60 


300 


Transmitter 


64 


304 



BDAL 

BITS J5 08 07 00 



111 

II II II II II 


BBS7L N j 0 I l l l ll 

v- -/ 

ADDRESS JUMPERS: 
INSTALLED = 1 
REMOVED =0 

0 = RECEIVER l _ 

1 = transmitter/ 

0 = CSR \ 

1 = DATA BUFFER J 

0 = LOW BYTE \ 









1 = HIGH BYTE J 



RANGE = 160000 8 -177776 8 



Figure 22-2 ■ DLVE1 Address Selection 
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Interrupt Vectors 

The interrupt vectors are selected by using jumpers V3 through V8. The stand- 
ard configuration is shown in Figure 22-3 and Table 22-2. The vectors can range 
from 001 through 774. Note that vectors 60 and 64 are reserved for the console 
device. Additional DLVE1 modules should be assigned vectors in accordance 
with the standard Digital floating vector assignment algorithm. 

BDAL 

BITS 15 08 00 



0 


0 


0 


0 


0 


0 


0 
















0 


0 



SELECTED BY USER. I I 

ASSERTED BY INTERRUPT > > g $ 5 g 

LOGIC CIRCUIT. ^ 

v 

VECTOR JUMPERS: 
INSTALLED = 1 
REMOVED =0 

RANGE = 0-774 8 

Figure 22-3 ■ DLVE1 Interrupt Vector Selection 
Baud Rate Selection 

The DLVE1 allows the user to configure jumpers T0-T3 and R0-R3 for the 
transmit baud rate and the receiver baud rate, as shown in Table 22-3. 

Data Bit Selection 

The number of data bits being transmitted or received by the DLVE1 is user- 
selectable by installing or removing jumpers 1 and 2. The specific number of 
data bits, as controlled by the configuration of jumpers 1 and 2, is shown in 
Table 22-4. 



L 0 = RECEIVER 
1 = TRANSMITTER 

CONTROLLED BY INTERRUPT 
LOGIC CIRCUIT 
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Table 22-3- 


DLVEl Baud Rate Selection 




pi 

T3 


K2 
T2 




Kl 

Tl 




DA 

KU 
TO 


Baud Rate 


j 


I 




I 




I 


50 




I 




I 




R 


75 


j 


I 




R 




I 


110 


x 


I 




R 




R 


134.5 




R 




I 




I 


150 


! 


R 




I 




R 


300 


1 


R 




R 




I 


600 


I 


R 




R 




R 


1200 


R 


I 




I 




I 


1800 


R 


I 




I 




R 


2000 


R 


I 




R 




I 


2400 


R 


I 




R 




R 


3600 


R 


R 




I 




I 


4800 


R 


R 




I 




R 


7200 


R 


R 




R 




I 


9600 


R 


R 




R 




R 


19200 


I = jumper 


installed; R = jumper 


removed 










Table 22-4 


■ DLVEl Data Bit Selection 




Jumper 2 




Jumper 1 




Number of Data Bits 




I 




I 




5 






I 




R 




6 






R 




I 




7 






R 




R 




8 
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Cables and Cabinet Kits 

Connection to the peripheral device is via an optional BC05C-X* modem cable 
for EIA interface applications. The BC05C cable provides the correct connec- 
tion to the 40-pin connector on the DIVE1. The peripheral device end of the 
cable is terminated with a Cinch DB25P connector that is pin-compatible with 
Bell 103, 113, 202C, 202D, and 212 modems. Connector pinning and signal 
levels conform to EIA specification RS-232C. 

* X = Length in feet. Standard length is 25 feet. 

When ordered at the same time as the system in which it is to be installed, the 
DLVE1 option (model number DLVE1-DP) includes the base module (M8017), 
internal cables, and the I/O connection panel insert. 

When ordered as a system upgrade, the DLVE1 option (model number 
DLVE1-M) includes the base module only. One of the following cabinet kits 
should be chosen for system installation: 

CK-DLVE1-DA For use with the BA1 l-MA(MB) enclosure 
CK-DLVE1-DB For use with the BA23 enclosure 
CK-DLVE1-DC For use with the H349 distribution panel 
CK-DLVE1-D3 For use with CPUs that do not have an I/O connection 

panel. Kit contains a 25 -foot cable that connects the 

DLVE1-M module to the RS-232 device. 



Chapter 23 - DLVJ1 Four-Channel Asynchronous Serial 
Interface 



The DLVJ1 is a four-channel asynchronous serial line unit used to interface 
peripheral equipment to a Q-bus. The DLVJ1 was previously known as the 
DLV11-J. 



■ Specifications 



Identification 


M8043 


Size 


Dual 


Bower Requirements 


+5 V ±5% at 1.0 A (typical) 




+ 12 V ± 3% at 025 A (typical) 


Bus Loads 




ac 


1.0 


dc 


1.0 



Related Documentation 

Document Title Order Number 

DLV1 1-] User's Guide EK-DLV1J-UG 

DLV1 1-J Print Set MP-00586-00 

DLV1 1-J User's Guide EK-DLV1J-UG 

DLV1 1-J Diagnostic Documentation Kit ZJ269-RZ 

Communications Mini-reference Guide EK-CMINI-RM 
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■ Configuration 

The DIVJ1 device and vector addressing, serial word formats, baud rates, and 
interface type are selected by installing and/or removing jumpers. Wirewrap 
posts are provided on the module for this purpose. The module is factory-con- 
figured and ready to use in most user applications. If a system requires different 
device register addresses and interrupt vectors or operations, however, the 
module can be reconfigured. The DIVJ1 module is factory-configured for the 
following operations: 

■ Base address = 176500 

■ Base vector address = 300 

■ Channel 3 enabled as the console device (device addresses 177560 to 177566 
and vector addresses 60 and 64). 

■ Channel 3 halt on break enabled 

■ Baud rates (transmit and receive are identical): Channels 0, 1, and 2 = 9600 
baud; Channel 3 = 300 baud 

■ Data/parity/stop bit format (all channels): Eight data bits One stop bit No 
parity 

■ Serial line signal interface levels (all channels) compatible with both EIA 
RS-232C and RS-423, simultaneously (slew rate = 2 u,s) 



Figure 23-1 gives jumper and pad locations on the DIVJ1 module and Table 
23-1 gives a summary of the module's factory configuration. 
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IOMMUN ICATION 

LINE ■< 
PARAMETERS 



CHO" 



CH1- 



CH2- 



CH3- 



JO 
2X3 R 



J3 



R3X2 



J1 J2 

SO* — I «w . 
1# l #K I BAUD RATE • 
2^J #v (SELECTION 

3»U— »N 



L U T 
CH1 TERM RESISTOR 
• CHO TERM RESISTOR 
CH2 TERM RESISTOR 
CH3 TERM RESISTOR 




CH2 AND 
CH3 E1A 
SELECTION 



Figure 23-1 ■ DLVJ1 Jumper Locations 
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Table 23-1 - DLVJl Factory Configuration 





Standard 




Label 


Configuration 


Function Implemented 


A12 


Xtol 


This arrangement of jumpers A5-A12 


All 


Xtol 


implements the octal base device 


A10 


Xtol 


address 1765XX, which is the assigned 


A9 


XtoO 


address for channel 0 RCSR. The least 


A8 


Xtol 


significant digit is decoded on the 


A7 


R 


module during operation to address 


A6 


I 


one of four SLU device registers as 


A5 


XtoO 


follows: 






X = 0, RCSR 






X = 2, RBUF 






Y — A YfCP 
A — n, A^AK 






X = 6, XBUF 


CI 


Xto 1 


These jumpers are used to enable 


C2 


Xto 1 


channel 3 for console operation. The 






oase aauress must De i /ttJUU, l / to'fU, 






or 177500 for the console. 


(Break response) 


XtoH 


This jumper determines channel 3 






break response. The board is con- 






ficnirpn for nsilt ^pon^olf* pmiilsitor 






HllHJC^ Oil L/lColv lUUUlUOU. 


V7 


I 


This arrangement of jumpers V5-V7 


V6 


I 


implements the octal base vector of 


V5 


XtoO* 


300 with channel 3 at 60 and 64. 


E 


XtoO 


Odd parity 


D 


Xtol 


8 data bits 


S 


XtoO 


1 stop bit 


P 


Xtol 


Parity inhibited 






These jumpers determine the word 






format used by the channel. All chan- 






nels are configured the same at the 



factory. 



(continued on next page) 
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Table 23-1 ■ DLVJ1 Factory Configuration (Cont) 


Label 


Standard 
Configuration 


Function Implemented 


0 
1 
2 
3 


OtoN 
ItoN 
2toN 
3toT 


9600 baud 
9600 baud 
9600 baud 
300 baud 
These jumpers determine the baud 
rate of the serial line channel for same 

UdUU laLC Ualoyislldill WiiCWlaLla. 


NO-3 
MO-3 


Xto3 
Xto3 


These jumpers determine the EIA 
standard compatibility of the channel. 

rill CflallllClo aTC 5CI at UlC laCTUiy IU DC 

compatible to both EIA RS-423 and RS- 
232C simultaneously. 


RIO 


22 Kft 


i nannplQ 0 anH 1 <sIfw riifp nf 2 u <s 

(used when configured for EIA RS- 
423/RS-232C). 


R23 


22 Kft 


Channels 2 and 3, slew rate of 2 us 
(used when configured for EIA RS- 
423/RS-232C). 



* See interrupt vector format figure. 



Device Registers 

The DIVJ1 contains 16 device registers that can be addressed individually by 
the program. The four device registers provided for each of the SLU channels (0 



through 3) are 

Receive Control/Status Registers (RCSR) 

Receive Data Buffer (RBUF) 

Transmit Control/Status Register (XCSR) 

Transmit Data Buffer (XBUF) 
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Wirewrap jumpers are configured to establish the base address (BA) for the 
module. This base address is the channel 0 RCSR address. The device address 
format is shown in Figure 23 -2 . The remaining device addresses follow through 
16 (decimal) contiguous word addresses, as shown in Table 23-2. Note, how- 
ever, that it is possible to independently dedicate the last four addresses (chan- 
nel 3) to a console device. When configured for console device operation, the 
channel's device register addresses will be 177560 to 177566. For console oper- 
ation, the board's base address must be one of the following: 

176500 (factoty-configured) 

176540 

177500 



17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 



1 1 

1 


1 


1 1 A12 
II. 


A11 A10 A9 
i i 


A8 A7 A6 
i i 


A5 

i i 


i i 



Y 

BANK 7 
SELECTED (1) 



FACTORY 
CONFIGURED 
BASE ADDRESS ■ 
= 176500 



CHANNEL REGISTER | 
(DEVICE) SELECT BYTE 

\ POINTER 



SELECT 




3 WIRE WRAP POSTS 
(X, 1, 0) ARE 
PROVIDED FOR 
EACH BIT. 

JUMPER X TO 1 = 1 
JUMPER X TO 0 = 0 



2 WIRE WRAP 00 = CHANNEL 0 

POSTS ARE 01 = CHANNEL 1 

PROVIDED FOR 10 = CHANNEL 2 

EACH BIT. 11 = CHANNEL 3 

JUMPER IN = 1 
JUMPER OUT = 0 



NOTE: 

RANGE 160000 8 -177770 8 NONEXTENDED ADDRESS 
760000 8 -777770 8 EXTENDED ADDRESS 



figure 23-2 ■ DLVJ1 Channel 0 RCSR Address Format 
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Table 23-2 


■ DLVJ1 Address Assign 


iments (with Console Selected) 


Address 


Device Re 


gister Associated Vector 


Channel 0 






Module Base Address (BA) RCSR 


Module Base Vector (BV) 


BA+2 


RBUF 




BA+4 


XCSR 


BV+4 


BA+6 


XBUF 




Channel 1 






BA+10 


RCSR 


BV+10 


BA+12 


RBUF 




BA+14 


XCSR 


BV+14 


BA+16 


XBUF 




Channel 2 






BA+20 


RCSR 


BV+20 


BA+22 


RBUF 




BA+24 


XCSR 


BV+24 


BA+26 


XBUF 





Channel 3 (Console Device) 

177560 RCSR 

177562 RBUF 60 

177564 XCSR 

177566 XBUF 64 



Interrupt Vectors 

Two interrupt vectors are provided for each of the four SLU channels (eight 
vectors total). The procedure for configuring the vectors is similar to that for 
configuring the base device register address; the configured base vector is the 
channel 0 receiver interrupt vector. Each interrupt vector references two word 
locations in memory. Hence, sequential vectors appear in increments of four. 

The module is factory-configured with an interrupt vector base of 300. In addi- 
tion, since the module is configured for channel 3 operation as the console 
device, channel 3 will automatically have interrupt vectors of 60 and 64. The 
vector format is shown in Figure 23-3 and a summary of vector jumper configu- 
rations is provided in Table 23-3 . Table 23 -4 gives a list of the factory-configured 
vector assignments. 
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Interrupt priority within the DLVJ1 module is structured as follows: 

Interrupt Priority Requesting Function 

Channel 0, receiver 
Channel 1, receiver 
Channel 2, receiver 
Channel 3, receiver 



1 (highest) 
2 
3 
4 
5 
6 
7 

8 (lowest) 



Channel 0, transmitter 
Channel 1, transmitter 
Channel 2, transmitter 
Channel 3, transmitter 



17 16 15 14 13 12 11 10 



08 07 06 05 04 03 02 01 00 



0 0 

1 


0 


0 0 0 

1 1 


0 0 0 
1 1 


0 V7 V6 
1 1 


V5 

1 1 


0 0 

1 1 



FACTORY-CONFIGURED 
BASE INTERRUPT VECTOR 
ADDRESS = 300 

TWO WIREWRAP 
POSTS ARE PROVIDED 
FOR EACH BIT. 
JUMPER IN = 1 
JUMPER OUT = 0 



THREE WIREWRAP 

POSTS ARE PROVIDED 

FOR BIT V5. 

JUMPER X TO 1 = 1 

JUMPER X TO 0 = 0 WITH CONSOLE 

NO JUMPER = 0 WITHOUT CONSOLE 



CHANNEL 0 = RECEIVER 
REQUESTING INTERRUPT 
INTERRUPT 1 = TRANSMITTER 
(0-3) INTERRUPT 



NOTE: 

RANGE 0-377 8 (040 8 NOT ALLOWED IN CONSOLE MODE) 



Figure 23-3 ■ DLVJ1 Interrupt Vector Format 
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Table 23-3 ■ Summary of DLVJ1 Vector Jumper Configurations 



Label Logical 1 


Logical 0 


V7 Jumper installed 


Jumper removed 


V6 Jumper installed 


Jumper removed 


V5 Jumper installed between Console not selected: jumper 
pins X and 1 removed. 

Console selected: jumper 
installed between pins X 
andO. 




Table 23-4 ■ DLVJ1 Factory-Configured Vector Assignments 
(with Console Selected) 


Standard Address 


Interrupt Vector 


300 [Module Base Vector (BV)] 


Channel 0, receiver 


304 (BV+4) 


Channel 0, transmitter 


310 (BV+10) 


Channel 1, receiver 


314 (BV+14) 


Channel 1, transmitter 


320 (BV+20) 


Channel 2, receiver 


324 (BV+24) 


Channel 2, transmitter 


60 


Channel 3, receiver 


64 Console Selected 


Channel 3, transmitter 



Character Formats 

Each of the four channels can be configured independently for various charac- 
ter formats. When a character format is configured (by wirewrap jumpers) for a 
channel, both the transmitter and receiver use the same format. The character 
can contain 

7 or 8 data bits 
1 or 2 stop bits 
Iferity or no parity 
Even or odd parity 

Configuration instructions for determining the character formats of each chan- 
nel are shown in Table 23-5. 



23-10 ■ DLVJ1 Four-Channel Asynchronous Serial Interface 
Baud Rates 

Each channel can be configured for baud rates ranging from 150 to 38,400 bits 
per second. One baud rate clock input wirewrap pin is provided for each chan- 
nel (0 through 3). Both the transmitter and receiver for a given channel must 
operate at the same baud rate; split baud rate operation cannot be configured. 
Configure baud rates by connecting a jumper from the appropriate baud rate 
generator output wirewrap pin to the clock input pin of the channel. One 
jumper is required for each channel. When configuring the same baud rate for 
more than one channel, the wirewrap pins can be daisychained. Table 23-6 lists 
the possible baud rates for each channel and their associated labels. 





Table 23-5 


■ DLVJl Character Format Jumpers 


Label 


Channel 
Parameter 


Wirewrap Connection Comments 
XtoO Xtol 


D 


Number of 
data bits 


7 bits 8 bits LSB trans- 
mitted first 


S 


Number of 
stop bits 


1 bit 2 bits 


P 


Parity inhibit 


Parity genera- Parity bit 
tion and detec- deleted; parity 
tion enabled error = 0 


E 


Even parity 
enabled 


Odd parity Even parity Only when P 
expected expected = 0 






Table 23-6" 


DLVJl Baud Rate Generator Outputs 


Label 




Baud Rate (Bits/Second) 


U 




150 


T 




300 


V 




600 


W 




1200 


Y 




2400 


L 




4800 


N 




9600 


K 




19200 


Z 




38400 
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Console Device Selection 

Channel 3 of the DLVJ1 module can be dedicated independendy for console 
device operation. To accomplish this, the console-select jumpers must be con- 
figured properly. Table 23-7 gives channel 3 configuration instructions. When 
configured for console operation, the device addresses are 177560 to 177566 
and the interrupt vectors are 60 and 64. 



Table 23-7 


■ Summary of DLVJ1 Console Selection Jumper Configurations 


Label 


Console Selected Console Not Selected 


CI 


Install jumper from X to 1 . Install jumper from X to 0. 


C2 


Install jumper from X to 1 . Install jumper from X to 0. 



Break Response 

Channel 3 may be configured to either bootstrap, halt (console emulator 
mode), or have no response to a receive break condition. A bootstrap response 
causes the processor to execute the bootstrap program starting at the memory 
location defined by the powerup mode jumpers of the processor. A halt 
response causes the processor to halt and the console octal debugging tech- 
nique (ODT) microcode to be invoked. Configuration instructions are give' i in 
Table 23-8. 



Table 23-8 ■ Summary of DLVJ1 Channel 3 Break Operation Jumpers 



Break Response 


Jumper Connection 


Boot* 


Install jumper between X and B. 


Halt 


Install jumper between X and H. 


No Response 


No jumper installed. 



* Do not send continual breaks to a system so configured because it will cause continued 
reinitialization of any device on the bus. 
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Peripheral Interface Configuration 

Each of the channels can be independently configured for serial line signal com- 
patibility with EIA RS-423 (simultaneously RS-232C), RS-422, or 20 mA current 
loop devices. Configuration instructions for each of the standards are listed in 
Table 23-9. Table 23-10 is used in conjunction with Table 23-9 when configuring 
EIA RS-423 (RS-232C-compatible) slew rates. 



Table 23-9 ■ Summary of DLVJl Serial Channel Signal Level Configurations 


Serial Channel 
Signal Level 
Modifiers 


EIARS-422 


EIARS-232C 
and RS-423 


20 mA Current Loop 


M0-3 Jumper 


Connect X and 2 


Connect X and 3 


Connect X and 3 


N0-3 Jumper 


Connect X and 2 


Connect X and 3 


Connect X and R 
for program- 
controlled paper 
tape reader 


Termination 
Resistor (one per 
channel) 


Install a 100-ft, 
Vi-W, nonwire 
wound, 
fusible resistor 


No resistor 
installed 


No resistor 
installed 


^Cave-Shaping Not required 
Resistor (one per 
channel pair; 
channel pair 0 and 
1; 2 and 3) 


Install resistor 
from Table 23-10 
(%-W nonwire 
wound) 


Install 22-Kft 
nonwire wound 
resistor 


Fuse Fl 


Not required 


Not required 


Install 2.0 A pico fuse 
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lable 23-10 - EIA RS423 ai 


id RS-232C Slew Rate Resistor Values 


Baud Rate 


R10orR23 


38400 


22Kft 


19200 


51KQ 


9600 


120 Kft 


4800 


200 Kfi 


2400 


430 Kft 


1200 


820 Kft 


600 


lMtt 


300 


lMfl 


150 


i Ma 


110 





■ Cables and Cabinet Kits 

Cables currently available to mate with the 2x5 pin amp connector on the 
DLVJ1 are listed below. 

BC20N-05 5-ft EIA RS-232C null modem cable to interface directly 

with an EIA RS-232C terminal (2 x 5 pin amp female to RS- 
232C female) 

BC2 1B-05 5-ft EIA RS-232C modem cable to interface with modems 

and acoustic couplers (2 x 5 pin amp female to RS-232C 
male) 

BC20M-50 50-ft EIA RS-422 or RS-423 cable for high-speed transmis- 

sion (192 Kbaud) between two DLVJls (2x5 pin amp 
female to 2 x 5 pin amp female) 

When ordered at the same time as the system in which it is to be installed, the 
DLVJ1 option (model number DLVJ 1-LP) includes the base module (M8043), 
internal cables and the I/O connection panel insert. 

When ordered as a system upgrade, the DLVJ1 option (model number DLVJ1- 
M) includes the base module only. One of the following cabinet kits should be 
chosen for system installation: 

CK-DLVJ1-LA For use with the BA1 l-MA(MB) enclosure 
CK-DLVJ1-LB For use with the BA23 enclosure 
CK-DLVJ1-LC For use with the H349 distribution panel 
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Chapter 24 ■ DZQ11 Asynchronous Multiplexer 



The DZQ1 1 is an asynchronous multiplexer that provides an interface between 
a Q-bus processor and four asynchronous serial data communication lines. It is 
functionally equivalent to and software-compatible with the DZV1 1 option. 



■ Specifications 



Identification 


M3106 


Size 


Dual 


Power Requirements 


+ 5 Vdc, 1.1 A (typical) 




+ 12Vdc, 0.24 A (typical) 


Bus Loads 




ac 


15 


dc 


1.0 


Nonstandard Environmental Specifications 


Storage temperature 


0°Cto66 o C(32 o Ftol51°F) 



Related Documentation 

Document Title Order Number 

DZQ1 1 Asynchronous Multiplexer User's Guide EK-DZQ1 1-UG 

DZQ1 1 Asynchronous Multiplexer Maintenance Card EK-DZQ 1 1 -MC 

DZQ1 1 Asynchronous Multiplexer Technical Manual EK-DZQ 1 1 -TM 

Field Maintenance Print Set MP-01795-00 

DZV1 1 Diagnostic Documentation Kit ZJ25 1-RZ 

Communications Mini-reference Guide EK-CMINI-RM 



Configuration 

The DZQ11 is configured by means of 13 jumpers and two 10-position 
switchpacks. Figure 24-1 shows the locations of these jumpers and switches. 
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ADDRESS 
SWITCH-PACK 



VECTOR 
SWITCH-PACK 




BAUD RATE 
RANGE-SELECT 



OTHER CONFIGURATIONS 
NOT SUPPORTED 
BY DIGITAL 



Figure 24-1 ■ DZQ11 jumper and Switch Locations 
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Device Address 

The DZQ11 contains six addressable registers. Table 24-1 lists these registers 
and their related DZQ11 addresses. The device address of the DZQ11 is that 
address assigned to the control and status register. 



Table 24-1 ■ DZQ11 Standard Address Assignments 


Register 


Mnemonic 


Address* 


Control and Status Register 


CSR(R/W) 


76XXX0 


Receiver Data Buffer 


RBUR(R-O) 


76XXX2 


Line Parameter Register 


LPR(W-O) 


76XXX2 


Transmitter Control Register 


TCR(R/W) 


76XXX4 


Modem Status Register 


MSR(R-O) 


76XXX6 


Transmit Data Register 


TDR(W-O) 


76XXX6 



* XXX is selected in agreement with the floating device address system. 

The DZQ11 device address is selected from the floating address space (from 
760010 to 763776). The 10-position switchpack, E28, is used to configure the 
module to its assigned address, as shown in Figure 24-2. Note that when a 
switch is closed (ON), a binary 1 is encoded for the corresponding address bit; 
when a switch is open (OFF), a binary 0 is encoded. 
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MSB 



LSB 



16 



14 



13 



12 11 10 9 8 



SWITCHES 



SWITCH 
NUMBER 



E28 
1 



E28 

2 



E28 
3 



E28 
4 



E28 

5 



E28 



E28 

7 



E28 
8 



E28 
9 



E28 
10 



ON 
ON 

ON 
ON 



ON 



ON 



ON 



ON 



ON 



ON 



ON = SWITCH CLOSED TO RESPOND TO A LOGICAL 1 ON THE BUS 



Figure 24-2 ■ DZQ11 Device Address Selection 



Vector Address 

The DZQ11 is assigned a vector address in the floating vector space (from 300 
to 774). The first six switches of the 10-position switchpack, E13, are used to 
configure the module to its assigned vector address, as shown in Figure 24-3. 
Note that when a switch is closed (ON), a binary 1 is encoded for the corre- 
sponding address bit; when a switch is open (OFF), a binary 0 is encoded. 
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MSB LSB 



15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


0 


0 


0 


0 


0 


0 


0 


0 






SWITCHES 






1/0 


0 


0 














































SWITCH 
NUMBER 


E13 
1 


E13 
2 


E13 
3 


E13 
4 


E13 
5 


E13 
6 


VECTOR 
ADDRESS 
















ON 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


ON 
ON 
ON 
ON 


ON 
ON 

ON 
ON 


ON 
ON 
ON 
ON 




300 
310 
320 
330 
340 
350 
360 
370 
400 


















ON 




ON 










500 


















ON 


ON 












600 


















ON 


ON 


ON 










700 


















ON 
ON 


ON 
ON 


ON 
ON 


ON 
ON 


ON 
ON 


ON 




760 
770 





ON = SWITCH CLOSED TO PRODUCE A LOGICAL 1 ON THE BUS 



Figure 24-3 ■ DZQ11 Vector Address Selection 
Test Switch (E13-8) 

Switch 8 of the vector selection switchpack, £13, is a test switch used to discon- 
nect the DZQ11 oscillator from all circuitry. This switch must be in the ON 
position before installation. 

Break Character Response 

Switches 9 and 10 of the vector selection switchpack, E13, control the DZQU's 
response to a BREAK character received on line 3. There are three valid 
responses— halt, boot, and no response. See Table 24-2. 
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Table 24-2 ■ DZQ11 Break Character Response Options 
E13-9 E13-10 Response to BREAK 

OFF OFF No response 
ON OFF Causes processor to halt 
OFF ON Causes processor to reboot 

ON ON (Illegal configuration) 



Modem Control 

There are eight jumpers used for modem control on the DZQ1 1 The jumpers 
labeled Wl to W4 connect the Data Terminal Ready (DTR) circuit to the 
Request to Send (RTS) circuit. This allows the DZQ11 to assert both DTR and 
RTS when using modems that need control of RTS. These jumpers must be 
installed for running the cable and external diagnostic programs. 

The four jumpers W5 to W8 connect the Forced Busy (FB) circuits to the RTS 
circuits. When these jumpers are installed, asserting an RTS circuit also places 
an ON or BUSY level on the corresponding FB circuit. Jumpers W5 to W8 are 
normally cut out unless they are needed by the modems used. Table 24-3 shows 
the jumper line assignments. 

Table 24-3 ■ DZQ11 Modem Control Juniper Configuration 



Jumper Connection Line 

Wl DTR to RTS 3 

W2 DTR to RTS 2 

W3 DTR to RTS 1 

W4 DTR to RTS 0 

W5 RTS to FB 3 

W6 RTS to FB 2 

W7 RTS to FB 1 

W8 RTS to FB 0 



Baud Rate Junipers 

The DZQ1 1 is factory-configured for software selection of standard baud rates 
up to 9600 baud. Using jumpers W9 through W13, the user can configure the 
module for software selection of other, nonstandard baud rates. Refer to the 
DZQll Asynchronous Multiplexer User's Guide for more information. 
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■ Cables, Connectors, and Cabinet Kite 

The basic DZQ11 option (DZQ11-M) can be supplied with one of five cabinet 
kits for installation into different systems: 

1. CK-DZQ1 1-DA (2 1-inch cable) - for use in PDP-1 1/23S 

2. CK-DZQ1 1-DB ( 12-inch cable) - for use in Micro/PDP- 1 1 

3. CK-DZQ1 1-DC (30-inch cable) - for use in PDP-1 1/23-PLUS 

4. CK-DZQ1 1-DF (36-inch cable) - for use in PDP-1 1/73 

5. CK-DZQ11-D3 unshielded option (BC11U-25 cable) 

The first four cabinet kits are almost identical except for the length of the flat 
ribbon cables, and the addition of an adapter plate in the CK-DZQ1 1-DC. They 
are made up of the following: 

■ BC05L-xx cable 

■ H325 line-loopback connector 

■ The distribution panel— 70-19964-00 

■ Mounting bolts and washers for the distribution panel. 



Note 

The distribution panels provide noise filtering and static dis- 
charge protection on the communications lines. The -DC version 
has an adapter plate that allows the panel to be mounted in the 
PDP-11/23-PLUS. 

BC05L-xx cables are supplied in different lengths for each kit as pre- 
viously specified. 

The CK-DZQ1 1-D3 cabinet kit is a cable assembly made up of four cables, with 
D-type connectors at one end, and the other end connected to a socket that fits 
in the module connector. This kit does not provide noise filtering or static dis- 
charge protection on the communications lines. 

The connections from the DZQ1 1 use 25-pin, male, subminiature, D-type con- 
nectors as specified for RS-232C. 
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The DZV1 1 is an asynchronous multiplexer interface module that connects the 
Q-bus with up to four asynchronous serial data communications channels. 



■ Specifications 



Identification 


M7957 


Size 


Quad 


Power Requirements 


+ 5 Vdc ±5% at 1.15 A (typical) 




+ 12 Vdc ± 3% at 0.39 A (typical) 


Bus Loads 




ac 


3.9 


dc 


1.0 


Interface 


EIA standard RS-232C 



Related Documentation 

Document Title Order Number 

DZV1 1 QMA Asynchronous Multiplexer Technical EK-DZVQM-TM 
Manual 

DZV1 1 QMA Asynchronous Multiplexer User's EK-DZVQM-UG 
Guide 

DZV1 1 QMA Field Maintenance Print Set MP-00462-00 

DZV1 1 Diagnostic Documentation Kit ZJ25 1-RZ 

Communications Mini-reference Guide EK-CMINI-RM 



Configuration 

The DZVll is configured by means of 16 wirewrap jumpers and two 
switchpacks, as shown in Figure 25-1. 
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XL 



XL 




W12* 



1 rir\ 

1 — 1 W13* W14' W15* W16* 



A12 A3 



V8 V3 



W10* 



W11* 



ji 



ADDRESS SWITCHES 



VECTOR SWITCHES 



'NOTES 

JUMPERS W9, W12, W13, W14, W15, AND W16 ARE REMOVED ONLY FOR MANUFAC- 
TURING TESTS. THEY SHOULD NOT BE REMOVED IN THE FIELD. 
JUMPERS W10 AND W11 MUST REMAIN INSTALLED WHEN THE MODULE IS USED IN 
A BACKPLANE THAT SUPPLIES Q-BUS SIGNALS TO THE C AND D CONNECTORS 
OF THE DZV11 (SUCH AS THE H9270). WHEN THE MODULE IS USED IN A BACK- 
PLANE THAT INTERCONNECTS THE C AND D SECTIONS TO AN ADJACENT MODULE, 
JUMPERS W10 AND W11 MUST BE REMOVED. 

Figure 25-1 ■ DZV11 Module Layout 



Device Address Selection 

The DZV11 is software-controlled by six device registers, listed in Table 25-1. 
The device address is the address assigned to the control and status register 
(CSR). The DZV11 device address must be selected from the floating address 
space (760010 to 763776) and is configured by setting the rocker switches of 
switchpack E30. The switch to address bit assignments are shown in Figure 
25-2. The DZV11 is fattory-configured for a device address of 760010. 
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Table 25-1 ■ 
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r XXX = Selected in accordance with floating-device address scheme. 
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Figure 25-2 ■ DZV11 Device Address Selection 



Interrupt Vector Selection 

The DZV11 interrupt vector address must be selected from the floating vector 
space (300 to 774) and is configured by setting the rocker switches of 
switchpack E2 . The switch to address bit assignments are shown in Figure 25 -3 . 
The DZV1 1 is factory-configured for an interrupt vector of 300. 
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Figure 25-3 ■ DZV11 Interrupt Vector Selection 
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■ MODEM CONTROL 
There are eight jumpers on the DZVll used for modem control. Jumpers Wl 
and W4 connect Data Terminal Ready (DTR) to Request To Send (RTS). This 
allows the DZVll to assert both DTR and RTS when using a modem that 
requires the control of RTS. These jumpers must be installed to run the external 
cable and test diagnostic programs. Jumpers W5 through W8 connect the 
forced-busy (FB) leads to the request-to-send (RTS) leads. When these jumpers 
are installed, the assertion of an RTS signal places an ON or BUSY signal on the 
corresponding forced-busy lead. Forced-busy jumpers W5-W8 are normally 
removed unless they are required for the modem. These modem control 
jumpers are listed in Table 25-2. 



Table 25-2 - DZVll Modem Control Jumpers 


Jumper 


Connection 


Line 


Wl 


DTR to RTS 


3 


W2 


DTR to RTS 


2 


W3 


DTR to RTS 


1 


W4 


DTR to RTS 


0 


W5 


RTS to FB 


3 


W6 


RTS to FB 


2 


W7 


RTS to FB 


1 


W8 


RTS to FB 


0 



■ BUS SIGNALS 

Jumpers W10 and Wll must remain installed when the module is used in a 
Q/Q-type backplane (such as the H9270) that supplies Q-bus signals to the CD 
connectors. When the module is used in a Q/CD-type backplane (such as the 
H9273) that uses the CD interconnect scheme, jumpers W10 and Wl 1 must be 
removed. (See Chapter 52 for a discussion of Q/Q and Q/CD backplanes.) 

■ TESTING 

Jumper W9 and jumpers W12 through W16 are only removed for manufactur- 
ing test purposes. These jumpers should not be removed by the user. 
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■ Cables, Connectors, and Cabinet Kits 

The DZV11 interface module comes with a BC11U-25 interface cable and two 
accessory test connectors (H329 and H325). The H320 connector permits a 
staggered loopback. The H325 connector is used with the BC1 1U cable to pro- 
vide the single-line loopback. 

When ordered at the same time as the system in which it is to be installed, the 
DZV11 interface option (model number DZV11-DP) includes the base module 
(M7957), internal cables, and the I/O connection panel insert. 

When ordered as a system upgrade, the DZV11 interface option (model 
number DZV1 1-M) includes the base module only. One of the following cabinet 
kits should be chosen for system installation: 

CK-DZV1 1-DA For use with the BA1 l-MA(MB) enclosure 
CK-DZV1 1-DB For use with the BA23 enclosure 
CK-DZV1 1-DC For use with the H349 distribution panel 
CK-DZV1 1-D3 For use with CPUs that do not have an I/O connection 
panel. Kit contains a 25 -ft cable that connects the 
DZV1 1-M module to four RS-232 devices. 



Chapter 26 ■ KMVll-A Programmable Communications 
Controller 



The KMVll-A is a medium-speed programmable data communications inter- 
face for Q-bus based systems. It is available in three options, as listed below. 

KM VI 1-AA Single communications line with an RS-232C (V.23) 

compatible interface 
KM VI 1-AE Single communications line with an RS-422A ( V. 1 1 ) 

interface 

KMV1 1-AF Single communications line with an RS-423A (V. 10) 

interface 



■ Specifications 



Identification 


M7500 


Size 


Quad 


Power Requirements 


+ 5 Vdcat2.6A 




+ 12Vdcat0.2A 


Bus Loads 




ac 


3.0 


dc 


1.0 


Related Documentation 




Document Title 


Order Number 


KMV1 1 Programmable Communications Controller EK-KMV1 1 -TM 


Technical Manual 




KMV1 1 Programmable Communications Controller EK-KMV 1 1 -UG 


User's Guide 




KMV11 Field Maintenance Print Set 


MP-01 173-00 


RX01 Diagnostic Kit 


ZJ360-PY 


Communications Mini-reference Guide 


EK-CMINI-RM 



- Configuration 

The KM VI 1-A base module is configured with fourteen wirewrap jumpers and 
three switchpacks. The locations of these jumpers and switchpacks are shown 
in Figure 26-1; Table 26-1 lists their functions and factory configurations. 
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Figure 26-1 ■ KMV11-J4 Jumper and Switch Locations 



Table 26-1 


■ KMVll-A Jumper and Switch Functions 


Jumpers/Switches 


Function 


E29 (S1-S9) 


These switches are used to configure the device 




address. The module is factory-configured for a 




device address of 776020. 


E13 (S1-S7) 


These switches are used to configure the vector 




address. The module is factory-configured for a 




vector address of 320. 


E29 (S10) 


These two switches are used to enable or disable 


E13 (S8) 


the module self-test feature. They are factory-con- 




figured for one-pass self-test at powerup. 


(continued on next page) 
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Table 26-1 - 


KM V 1 1 -A Jumper and Switch Functions (Cont) 


Jumpers/Switches 


Function 


W3,W4,W7-W10 


These jumpers are used to enable or disable the 




extended address lines <16:21> on the Q-bus. 




They are all factory-installed, thereby enabling the 




address lines. 


W6 


This jumper is used to connect or disconnect the 




BDCOK signal from the Q-bus. It is factory- 




removed, thereby disconnecting the signal. 


WllandW13 


These two jumpers are installed to provide bus 




grant continuity signals in the C and D connectors 




of the backplane. They are factory-installed. 


W2 


This jumper is used to enable or disable the DMA 




clock. It is factory-installed to enable the clock. 


W12 


This jumper is used to enable or disable the 




microprocessor clock. It is factory-installed to 




enable the clock. 


E85 (S1-S10) 


These switches are used to select the type of inter- 




face. They are factory-configured according to the 




KMV11 option chosen. 


W15 


This jumper is used to enable or disable permanent 




assertion of the carrier detect signal. It is factory- 




removed to disable this feature. 


W14 


This jumper is used to connect the terminal-in-serv- 




ice signal to the turn-around connector during 




loopback testing. It is factory-removed for normal 




operation. 



Device Address Switches 

The KMV11-A is controlled via eight contiguous control and status registers. 
The device address of the module is the address assigned to the first of these 
eight registers. The KMV11-A device should be selected from the floating 
address space and configured on the module using switches Si through S9 of 
switchpack E29, as shown in Figure 26-2. A switch in the ON position encodes 
a logical 1 in the corresponding address bit; a switch in the OFF position 
encodes a logical 0. The KMV11-A is factory-configured with a device address 
of 760020. 



26-4 ■ KMV1 1-A Programmable Communications Controller 



SWITCH PACK E29 SWITCHES 1 TO 9 

MSB LSB 



15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


0 


1 1 1 


SWITCH PACK E29 


0 0 0 0 


SWITCH 


S9 


S8 


S7 


S6 


S5 


S4 


S3 


S2 


S1 





Figure 26-2 ■ KMV11-A Device Address Selection 



Interrupt Vector Address Switches 

The KMV1 1-A can generate one interrupt and therefore requires one interrupt 
vector. The vector address should be assigned within the floating vector space 
and configured on the module using switches S 1 through S7 of switchpack E 13, 
as shown in Figure 26-3. A switch in the ON position encodes a logical 1 in the 
corresponding address bit; a switch in the OFF position encodes a logical 0. The 
KM VI 1-A is factory-configured with a vector address of 320. 
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Figure 26-3 ■ KMV11-A Vector Address Selection 



Self-test Switches 

The remaining switches in switchpacks E13 and E29 are used to select the 
desired type of self-test to be used by the KMV1 1-A. The configuration of these 
switches is listed in Table 26-2. 



Table 26-2 ■ KM VI 1-A Self-Test Switch Configuration 


E13 (S8) 


E29 (S10) 


Self-test Option 


ON 


ON 


Self-test disabled 


ON 


OFF 


Self-test started via CSR command or 
at power-up; one pass 


OFF 


OFF 


Self-test started manually; endless loop 


OFF 


ON 


Extended self-test; endless loop 
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Extended Address Jumpers 

Jumpers W3, W4, and W7 through W10 are normally installed to allow 
extended addressing on Q-bus lines BDAL <16:21>. They should only be 
removed when the extended address lines (SPARE lines in older Q-bus configu- 
rations) are in conflict with existing signals on those lines. 

BDCOK Jumper 

Jumper W6 is used to connect or disconnect the BDCOK signal from the Q-bus. 
This jumper should not be installed since the use of the BDCOK signal is not 
supported by the KM VI 1-A 

Bus Continuity Jumpers 

Jumpers Wl 1 and W13 are used to provide bus grant signal (BIAK and BDMG) 
continuity across the C and D connectors. They should be installed when the 
KMV11-A module is installed in a Q/Q-type backplane, and removed when the 
module is installed in a Q/CD-type backplane (see Chapter 52). 

Factory lest Jumpers 

Jumper W2 (DMA clock) and jumper W12 (microprocessor clock) are factory 
test jumpers and should remain installed for normal KMV1 1-A operation. 

Modem Signal Switches and Jumpers 

Switches SI through S8 of switchpack E85 are used to select the desired com- 
munications interface. Table 26-3 lists the configurations of these switches; all 
other configurations are illegal. 

Setting switch S9 of E85 to the ON position connects pin 29 of the connector 
assemblies to CCTTT 107-. It should be set to the OFF position only when the 
modem connects a different signal to this pin. 

Setting switch SlO of E85 to the ON position connects pin 2 of the connector 
assemblies to CCITT 112. It should be set to the OFF position only when the 
modem connects a different signal to this pin. 

Installing jumper W15 permanendy asserts CCITT 109 (Carrier Detect). This 
jumper should normally be removed. 

Installing jumper W14 connects pin 28 of the connector assemblies to the Ter- 
minal in Service modem signal. This signal is not used by most modems, but is 
required for loopback testing using the H3251 turn-around connector. It 
should be removed only when the modem connects a different signal to pin 28. 
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Table 26-3 - KMVll-A Interface Switches 


Interface 


SI S2 S3 S4 


S5 S6 


S7 


S8 


RS-422A 


ON ON ON ON 


OFF OFF 


OFF 


OFF 


RS-423 


OFF OFF OFF OFF 


ON ON 


ON 


ON 


RS-232 


OFF OFF OFF OFF 


ON ON 


ON 


ON 



Note 

All other switch configurations are illegal. 



■ Cables and Connectors 

To install modem cable assemblies properly, the H349 bulkhead connector 
panel with unoccupied slots J12, J13, J14, or J15 should be available. Other- 
wise, the cable assembly may be screwed direcdy to the vertical cabinet mount- 
ing rails, selecting a proper location where the EIA spaced holes of the 
mounting rails match the holes of the connector assembly. 

The KMV1 1 options come with the following cables and connectors: 

KMV1 1-AA BC55H RS-232 cable assembly 

H325 Cable turn-around connector RS-232 

KMV1 1-AE BC55U RS-422 cable assembly 

H3251 Cable turn-around connector RS-449 

KMV1 1-AF BC55P RS-423 cable assembly 

H3251 Cable turn-around connector RS-449 

Before installing the BC55H, BC55U, or BC55P, verify and configure the appro- 
priate modem lead jumpers, as listed in Table 26-4. 
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Once the module has been tested successfully, install modem or null modem 
cables as required by the application. Standard modem cables for use with the 
KMV1 1-A are listed below. 



Interface 

RS-232C 



RS423A 



RS-422A 



Cable 

BC05D-25 



£C55D-33 



BC55D-33 



Description 

7.5 meters (25 feet); connects the 

modem to 25-pin cinch connector on 

the BC55H cable assembly 

10 meters (33 feet); connects the 

modem to 37-pin cinch connector on 

the BC55P cable assembly 

10 meters (33 feet); connects the 

modem to 37-pin cinch connector on 

the BC55U cable assembly 
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Chapter 27 - Introduction to Synchronous Communications 
Interfaces 



Digital offers five different synchronous communications interfaces for inter- 
connecting Q-bus systems with other local or remote computer systems. 

" DEQNA Ethernet Q-bus Network Controller 

The DEQNA is a high-performance synchronous communications controller 
that connects Q-bus systems to Ethernet local area networks (LANs). It is sup- 
ported under DECnet Phase IV software and provides Ethernet data link layer 
functions, as well as a portion of the physical channel functions. The DEQNA 
allows communications with up to 1,023 addressable devices using direct mem- 
ory access (DMA) data transfers at a rate of up to 10 Mbits per second. The 
DEQNA supports both 18- and 22 -bit Q-bus addressing. 

■ DMV11 Synchronous Controller 

The DMV11 is an intelligent synchronous line controller that provides high- 
speed communications for Q-bus systems in distributed networks. There are 
four DMV11 options supporting four different interfaces— EIA RS-232C, EIA 
RS-423A/449, CCITT V.35, and integral modem. Using DMA transfers, the 
DMV11 can operate at speeds up to 56 Kbits per second. It implements the 
Digital Data Communications Message Protocol (DDCMP) in either point-to- 
point or multipoint mode. In multipoint mode, it supports up to 12 tributaries 
and one control station. The DMV11 is compatible with Digital's family of 
modems and with Bell 200 series modems or their equivalents. 

- DPV11 Serial Synchronous Line Interface 

The DPV11 is a single-line programmable synchronous interface that provides 
local or remote interconnection between Q-bus systems and other computer 
systems using either the EIA RS-232C/CCITT V.28 or V. 1 1 interface. It operates 
at speeds of up to 56 Kbits per second at half- or full-duplex with full modem 
control. The DPV11 is programmable for either byte-oriented protocols 
(DDCMP or BISYNC) or bit-oriented protocols (SDLC or HDLC). It is compati- 
ble with Digital's family of modems and with the Bell 200 series modems or 
their equivalents. 
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■ DUVll Synchronous Line Interface 

The DUVll line interface is a buffered, program-controlled, single-line com- 
munications interface used to establish a data communications line between 
any Q-bus system and a Bell 200 series synchronous modem or equivalent. The 
DUV1 1 is fully programmable with respect to sync characters, character length, 
and parity selection. It provides serial-to-parallel and parallel-to-serial data 
communications, buffers TTL-to-EIA and EIA-to-TTL voltage levels, and pro- 
vides half- or full-duplex modem control. 

- KMV11-A Programmable Communications Controller 

The KMVll-A is a high-performance direct memory access single-line 
programmable communications controller that provides interconnection 
between Q-bus systems and other computer systems or devices. It supports the 
EIARS-232C/CCITTV.28, EIARS-422/CCITTV.ll, andEIARS-423/CCITTV.10 
interfaces. The KMVll-A uses the Micro/Til processor to perform user- 
defined communications functions and can be programmed to operate in either 
synchronous or asynchronous modes. In synchronous mode it is capable of 
communications speeds up to 64 Kbits per second. The KMV1 1-A also provides 
full modem support of Digital's family of modems, the Bell 200 series or 
equivalent, and European PPT-approved modems. 
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The DEQNA Q-bus data communications controller interfaces Q-bus proces- 
sors to the Ethernet local area network. 



■ Specifications 



Identification 


M7504 


Size 


Dual 


Power Requirements 




DEQNA 


+ 5 Vdc, 3.5 A (typical) 


H4000 Transceiver 


+ 12 Vdc, 0.5 A (typical) 


Bus Loads 




ac 


2.2 


dc 


0.5 


Operating Mode 


Half-duplex (nonloopback) 


Data Format 


Manchester encoded, serial 


Ethernet Data Rate 


10 Mbits per second 


Note 


In addition to the above, the DEQNA meets Ethernet Specifica- 


tion, version 2.0, requirements. 




Nonstandard Environmental Specifications 


Operating Temperature 


5°C to 50°C (41°F to 122°F) 



- Related Documentation 

Document Tide Order Number 

H4000 Ethernet Transceiver Field Maintenance Print Set MP-01369 

H4000 Ethernet Transceiver Technical Manual EK-H4000-TM-PRE 

The ETHERNET, A Local Area Network, Data Link AA-K759A-TK 
Layer, and Physical Layer Specifications 

Introduction to Local Area Networks EB-227 14- 18 

DEQNA User's Guide EK-DEQNA-UG 

Ethernet Installation Guide EK-ETHER-EM 
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■ Configuration 

The DEQNA module is configured with three jumpers, Wl through W3. The 
location of these jumpers is shown in Figure 28-1. 
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Figure 28-1 ■ DEQNA Jumper Locations 
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Device Address Assignment (Wl) 

Each DEQNA is assigned a block of eight words on the I/O page, used as regis- 
ters, and available for user program control. The base address of this 8-word 
block is the device address. The DEQNA is factory-corlfigured with jumper Wl 
in the first position, assigning the module a device address of 17774440. If the 
module being installed is the second of two DEQNAs installed in the system, 
jumper Wl must be removed, thereby assigning the module a device address of 
17774460. 

Bus Request Hold-off Timer (W2) 

With jumper W2 removed the bus request hold-off timer is enabled. This pro- 
vides "fair* access to all DMA devices using the Q-bus. The module is shipped 
with this jumper removed; it should not be installed except in unusual 
circumstances. 

Sanity Timer (W3) 

Jumper W3 controls the module's "sanity"' timer. The timer is enabled and peri- 
odically reset by the host software. If the host fails to reset the timer, causing the 
timer to time out, a system reboot is triggered. 

The DEQNA is factory-configured with jumper W3 installed, disabling the san- 
ity timer. To enable the timer, remove jumper W3. 

■ Cables and Cabinet Kits 

The DEQNA physically and electrically connects to the Ethernet Coaxial Cable 
via Ethernet transceiver cables (BNE3C or BNE3A series) and an H4000 
Ethernet Transceiver or a Local Network Interconnect (DELNI). The trans- 
ceiver cable can be a maximum of 45 meters ( 148 feet) in length for the BNE3x 
series cable or 1 125 meters for the BNE4x series cable. 

When ordered at the same time as the system in which it is to be installed, the 
DEQNA option (model number DEQNA-KP) includes the base module 
(M7504), internal cables and the I/O connection panel insert. 

When ordered as a system upgrade, the DEQNA option (model number 
DEQNA-M) includes the base module only. One of the following cabinet kits 
should be chosen for system installation: 

CK-DEQNA-KA For use with the BA1 l-MA(MB) enclosure 
CK-DEQNA-KB For use with the BA23 enclosure 
CK-DEQNA-KC For use with the H349 distribution panel 
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The multipoint DDCMP-DMV11 Intelligent Communications Synchronous 
Line Controller is an interface device which provides high-speed synchronous 
communications for distributed networks. 

There are four available DMV11 options, as listed in Table 29-1. 



Table 29-1 - Available DMV11 Options 


Option 


Interface 


Line Speed 


DMV11-AP 


EIA RS-232C/CCITT V.28 


Up to 19.2 Kbits/s 


DMV11-BP 


CCITT V.35/DDS 


Up to 56 Kbits/s 


DMV11-CP 


Integral modem 


56 Kbits/s only 



DMV11-FP EIA RS-423A/CCITT V.24 Up to 56 Kbits/s 



■ Specifications 



Identification 




-AP, -BP, -FP 


M8053 


-CP 


M8064 


She 


Quad 


Power Requirements 




-AP, -BP, -FP 


+ 5 Vdc, at 4.7 A (typical) 




+ 12 Vdc, at 0.380 A (typical) 


-CP 


+5 Vdc, at 4.4 A (typical) 




+ 12 Vdc, at 0260 A (typical) 




Note 


-12 V (at 250 mA), required by the level conversion logic of both 


modules, is generated off the + 12 V by a switching inverter. 


Bus Loads 




ac 


2.0 


dc 


1.0 


Performance 




Operating Mode 


Full- or half-duplex 


Data Format 


Synchronous DDCMP 


Data Rates 


Up to 56 Kbits/s 


Tributaries Supported 


Up to 12 
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Nonstandard Environmental 
Specifications 

Operating Temperature 5°C to 50°C (41°F to 122°F) 



• Related Documentation 

Document Title Order Number 

QMA DMV1 1 Synchronous Controller User's Guide EK-DMVQM-UG 

QMA DMV1 1 Synchronous Controller Technical EK-DMVQM-TM 
Manual 

DMV1 1 Field Maintenance Print Set MP-00942-00 

DMV11 Diagnostic Documentation Kit ZJ328-RZ 



■ Configuration 

The DMV11 is configured by means of four switchpacks on each module. 
Figures 29-1 and 29-2 show the locations of these switchpacks for the M8053 
and the M8064 modules, respectively. 



n 



E" 3 I f 



M8053 



I E53 | 

Figure 29-1 ■ DMV11 Switch Locations (M8053 Module) 
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M8064 



E59 
E58 

f\ rl I 

Figure 29-2 ■ DWI2 Switch Locations (M8064 Module) 
Device Address 

Four contiguous 16-bit control and status registers are used for software control 
of the DMV11. The device address is the address assigned to the first of these 
registers. The DMV11 device address should be selected from the floating 
address space (160010 through 163776) and is configured by means of the 
address-selection switchpacks on the module, as shown in Figure 29-3. The 
M8053 device address is configured using switches E53-S1 through E53-S8, 
E54-S1, and E54-S2; the M8064 device address is configured using switches 
E58-S1 through E58-S8, E59-S1, and E59-S2. 

A switch in the ON position encodes a logical 1 in the corresponding address 
bit; a switch in the OFF position encodes a logical 0. 
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MSB LSB 



15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


0 


1 


1 


1 




E 58 








0 


0 


0 








M8053 E53 M8064 






M8053 


























E54 
M8064 
E59 




SWITCH 
NUMBER 


S8 


S7 


S6 


S5 


S4 


S3 


S2 


S1 


S2 


S1 


DEVICE 




















ON 




760020 


















ON 






760040 


















ON 


ON 




760060 
















ON 








760100 














ON 










760200 














ON 


ON 








760300 












ON 












760400 












ON 




ON 








760500 












ON 


ON 










760600 












ON 


ON 


ON 








760700 










ON 














761000 








ON 
















762000 








ON 


ON 














763000 






ON 


















764000 



NOTE: SWITCH ON RESPONDS TO LOGICAL ONE ON THE BUS 



Figure 29-3 ■ DMV11 Device Address Selection 
Interrupt Vector Address 

The DMV11 interrupt vector address should be selected from the floating vec- 
tor space (300 through 774), and is configured by means of the address selec- 
tion switchpack on the module, as shown in Figure 29-4. The M8053 vector 
address is configured using switches E54-S3 through E54-S8; the M8064 vector 
address is configured using switches E59-S3 through E59-S8. 

A switch in the ON position encodes a logical 1 in the corresponding address 
bit; a switch in the OFF position encodes a logical 0. 
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LSB 



15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


0 


0 


0 


0 


0 


0 


0 


0 




1/0 


0 


0 



SWITCH 
NUMBER 



M8064 E59 



S8 



S7 



S6 



ON 



ON 



S5 



S4 



S3 



VECTOR 
ADDRESS 



300 
310 
320 
330 
340 
350 
360 
370 
400 

500 

600 

700 



NOTE: SWITCH ON PRODUCES LOGICAL ONE ON BUS 



Figure 29-4 ■ DMV11 Vector Address Selection 
Tributary Address 

The DMV1 1 can be used in either point-to-point or multipoint applications. In 
multipoint applications, each tributary has a unique address that is either 
assigned by the software or set in the hardware using the address register 
switchpack. On the M8053 module, this is switchpack El 13; on the M8064, it 
is switchpack E119 (see Figure 29-1). 

A switch in the OFF position encodes a 1 in the corresponding bit position of 
the address register. Any nonzero 8-bit number can be selected as long as it is 
unique within the network. If the tributary address is to be assigned by the soft- 
ware, the address register switchpack should be set to 0. 

Switch-Selectable Features 

Switchpacks E107 (on the M8053) and E101 (on the M8064) are used to select 
other optional features, as shown in Figure 29-5 and discussed in the following 
subsections. 
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EIA HIGH MODE REMOTE 

SPEED LOAD 

DETECT POWER 
ENABLE ON 

BOOT 
ENABLE 

E107 (M8064) 
E101 (M8053) 



AUTO UNIT 
ANSWER NUMBER 
FOR 

BOOTING 



MODE 
ENABLE 



ZERO = "ON" 



'NOT USED ON M8064 



Figure 29-5 ■ DMV1 1 Switch-selectable Features 



- MODE OF OPERATION 
If switch 1 is set to the OFF position, the DMVll's mode of operation is estab- 
lished from switches 6 through 8 (as shown in Table 29-2) when the device is 
initialized. If switch 1 is set to ON, the mode of operation must be selected by 
the software. 



Table 29-2 - DMV11 Mode Switch Settings 


Switch Settings 
6 7 


8 


Line Mode 


DMC11 Line 
Compatible 


Network 
Configuration 


ON 


ON 


ON 


Half -duplex 


Yes 


Point-to-point 


OFF 


ON 


ON 


Full-duplex 


Yes 


Point-to-point 


ON 


OFF 


ON 


Half-duplex 


No 


Point-to-point 


OFF 


OFF 


ON 


Full-duplex 


No 


Point-to-point 


ON 


ON 


OFF 


Half-duplex 


n/a 


Multipoint control 
station 


OFF 


ON 


OFF 


Full-duplex 


n/a 


Multipoint control 
station 


ON 


OFF 


OFF 


Half -duplex 


n/a 


Multipoint tribu- 
tary station 


OFF 


OFF 


OFF 


Full-duplex 


n/a 


Multipoint tribu- 
tary station 
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- BOOT UNIT NUMBER 
If two DMV1 Is are installed on the same Q-bus, switch 2 selects which of the 
two units is to perform a remote boot. When the switch is in the ON position, 
unit 0 is selected; when it is in the OFF position, unit 1 is selected. 

■ AUTOANSWER 

When switch 3 is in the OFF position, the autoanswer feature of the DMV11 is 
enabled. This causes the DMV11 to assert DTR and wait for the modem ready 
signal (DSR). DSR is the indication that a call has been established. If a valid 
DDCMP message is not received within 30 seconds after a connection is 
established, DTR is dropped and the phone line is hung up. This sequence per- 
mits the DMV1 1 to automatically answer all incoming calls to the computer. 

■ POWERON BOOT ENABLE 

When switch 4 is in the OFF position, the poweron boot feature is enabled at 
the remote/tributary station. The node that is to receive the boot requests the 
host station to start the primary MOP boot procedure. The boot request is sent 
out when the first poll message is complete following the remote station's 
powerup sequence. 

■ REMOTE LOAD DETECT ENABLE 

When switch 5 is in the OFF position, the remote load detect boot feature is 
enabled at the remote/tributary station. The host node starts the booting 
sequence by sending the primary MOP boot procedures. 

■ HIGH-SPEED SWITCH 

When switch 9 is in the OFF position, the baud rate of the DMV1 1 is set to "high 
speed" — 19,200 bits per second or greater. When the switch is in the ON posi- 
tion, the baud rate must be lower than 19,200 bits per second. 

Note 

Switch 9 is always in the OFF position on the M8064 module. 

■ INTERFACE SELECT SWITCH 

When switch 10 is in the ON position, the CCITT V.35 modem interface is 
selected. When the switch is in the OFF position, the EIA RS-232C or RS-423A 
modem interfaces are selected. 

Note 

Switch 10 is not used on the M8064 module. 
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Cables and Cabinet Kits 

The following external cables are recommended for use with the various 
DMV11 options: 

DM VI 1 -AP BC22E fully shielded 16-connector asynchronous modem 

cable with one male and one female RS-232 connector 



BC22F fully shielded 25 -conductor EIA cable with one 
male and one female RS-232 connector 

DMV1 1-BP BC17E 26-conductor, fully shielded V.35 modem cable 

assembly with one 34-position male and one 37-position 
female D-subminiature connector* 

DMV1 1-CP BC55S integral modem interface cable 

or 

BC55T integral modem interface cablet 

DMV1 1-FP BC55D external cable 

* The BC17E external cable is included with the DMV1 1-BP option. 

t To connect the BC55S or BC55T to the older BC55M or BC55N cables, BC56A/B/C/D 
adapter cables are available. 

When ordered at the same time as the system in which they are to be installed, 
the DMV11 options include the base module (M8053 or M8064), internal 
cables, and the I/O connection panel insert. 

When ordered as a system upgrade, the various options include the base mod- 
ule only. One of the following cabinet kits should be chosen for system 
installation: 

DMV1 1-AP (Upgrade model number DMV1 1-M) 
CK-DMV1 1-AA For use with the BA1 l-MA(MB) enclosure 
CK-DMV1 1-AB For use with the BA23 enclosure 
CK-DMV1 1-AC For use with the H349 distribution panel 
CK-DMV1 1 -A2 For use with CPUs that do not have an I/O connection 
panel. Kit contains a 25 -ft cable that connects the 
DMV11-M module to an external device. 

DMV1 1-BP (Upgrade model number DMV1 1-N) 
CK-DMV1 1-BA For use with the BA1 l-MA(MB) enclosure* 
CK-DMV1 1-BB For use with the BA23 enclosure* 
CK-DMV1 1-BC For use with the H349 distribution panel* 
CK-DMV1 1-B3 For use with CPUs that do not have an I/O connection 
panel. Kit contains a 25 -ft cable that connects the 
DMV11-M module to an external device. 
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DMV11-CP (Upgrade model number DMV11-N) 
CK-DMV1 1-CA For use with the BA1 l-MA(MB) enclosure 
CK-DMV1 1-CB For use with the BA23 enclosure 
CK-DMV1 1 -CC For use with the H349 distribution panel 
CK-DMV1 1 -C3 For use with CPUs that do not have an I/O connection 
panel. Kit contains a 25 -ft cable that connects the 
DMV1 1-M module to an external device. 

DMV1 1-FP (Upgrade model number DMV1 1-M) 
CK-DMV1 1-FA For use with the BA1 l-MA(MB) enclosure 
CK-DMV1 1-FB For use with the BA23 enclosure 
CK-DMV1 1-FC For use with the H349 distribution panel 
CK-DMV1 1-F3 For use with CPUs that do not have an I/O connection 
panel. Kit contains a 25 -ft cable that connects the 
DMV1 1-M module to an external device. 



* These cabinet kits include the BC17E V.35 modem cable. 



Chapter 30 - DPVll Serial Synchronous Line Interface 



The DPVll is a serial synchronous line interface for connecting a Q-bus to a 
serial synchronous modem that is compatible with EIA RS-232C interface stand- 
ards, as well as EIA RS-423A and EIA RS-422A electrical standards. 



■ Specifications 



Identification 


M8020 


Size 


Dual 


Power Requirements 


+ 5 V, 1.2 A (maximum), 




0.92 A (typical) 




+ 12 V, 0.30 A (maximum), 




A 1^ A /*-.-.-.* .,.-.1 \ 

U. 1) A (typical) 


Bus Loads 




ac 


1.0 


dc 


1.0 


Performance 




Operating Mode 


Full- or half-duplex 


Data format 


Synchronous BISYNC, DDCMP, and 




SDLC 


Character si2e 


Program-selectable (5-8 bits with char- 




acter-oriented protocols and 108 bits 




with bit-oriented protocols) 


Maximum configuration 


16 DPVll modules per Q-bus 


Maximum distance 


15 m (50 ft) for RS-232C; 61 m (200 ft) 




for RS-423A/RS-422A. (Distance is 




directly dependent on speed, and 200 




ft is a suggested average. See RS-449 




specifications for details.) 


Maximum serial data rates 


56 Kbits per second. (Can be less 




due to software and memory refresh 




limitations.) 



30-2 ■ DPV 11 Serial Synchronous Line Interface 



■ Related Documentation 



Document Title 

DPV11-DA Configuration Guide 

DPV11 Synchronous Interface User's Guide 

DPV11 Technical Manual 

DPV11 Field Maintenance Print Set 

DPV1 1 Diagnostic Documentation Kit 

Communications Mini-reference Guide 



EK-CMINI-RM 



Order Number 

EK-DPV11-CG 
EK-DPV11-UG 
EK-DPV11-TM 
MP-009 19-00 
ZJ314-RZ 



- Configuration 

The DPV1 1 is configured by inserting or removing jumpers so that the module 
will function properly within the system. The locations of the jumpers are 
shown in Figure 30-1. The standard factory configuration is RS-423A-compati- 
ble, while the alternate configuration suggested throughout the text is typically 
RS-422A-compatible. 
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TERMINAL 
TIMING 




012 
013 
o14 
o15 
o16 
o17 



TERMINATING 
RESISTOR 
^ JUMPERS 
FOR RS-422-A 



INTERFACE 
SELECTION 
JUMPERS 



19 21 22 

W18 20 23 
CLOCK JUMPERS 



25 27 
24 26* 28 
DATA SET CHANGE JUMPERS 
*W26 IS INPUT TO DSCNG FLIP FLOP 



SHIPPED 
ADDRESS 
160010 



W29 303234 3638 
r—O O O O O O 



31 333537 39 41 43 45 




JUMPERS ARE 
DAISY CHAINED 



Figure 30-1 ■ DPV11 Jumper Locations 
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Device Address 

The five registers used in the DPV 1 1 are listed in Table 30- 1 . The device address 
is that address assigned to the receiver control and status register. The DPV1 1 
device address should be selected from the range between 160000 and 177770, 
and is configured using jumper pins W29 through W39. Any jumper connected 
to pin W29 (ground) is decoded as a logical 1 in the corresponding address bit. 
The bit assignments for the jumpers are shown in Figure 30-2. 

The DPV11 is factory-configured with a device address of 160010. 

Table 30-1 ■ DPV11 Standard Addresses 
Description Mnemonic Status Address 



Registers: 



Receive Control and Status 


RXCSR 


R/W 


160010 


Receive Data and Status 


RDSR 


R-O 


160012 


Parameter Control Sync/Address 


RCSAR 


W-O 


160012 


Parameter Control/Char Length 


PCSCR 


R/W 


160014 


Transmit Data and Status 


TDSR 


R/W 


160016 



Interrupt \fectors: 
Break 300 



15 14 13 12 11 10 09 08 07 06 05 



_03__02 01 00 BDAL 
BIT 



FACTORY 

CONFIGURATION 

160010 



I I I I I I I I i I 

0000000001 

n 1 1 j 1 1 j i \ 



POSITIONS 



W31 W30 W36 W33 W32 W39 W38 W37 W34 W35 
TO DECODE A 1 , CONNECT THE DESIGNATED PIN TO PIN 29 (GND) 

Figure 30-2 ■ DPV 11 Device Address Selection 
Interrupt Vector Address 

The DPV1 1 interrupt vector address can be selected in the range of 300 to 760, 
and is configured using jumper pins W40 through W46. Any jumper connected 
to pin W46 (ground) is decoded as a logical 1 in the corresponding address bit. 
The bit assignments for the jumpers are shown in Figure 30-3. 
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The DPV1 1 is factory-configured for a vector address of 300. 

15 14 13 12 ' 11 10 09 08 07 06 05 04 03 02 01 00 BDAL 

dit 

ooooooo ooo P0SITI0NS 



FACTORY 
CONFIGURATION 
300 

TO DECODE A 1, CONNECT THE DESIGNATED PIN TO PIN W46 (GND) 

Figure 30-3 ■ DPV11 Vector Address Selection 
Driver Attenuation Jumper 

The DPV1 1 is shipped with a jumper installed between pins Wl and W2. This 
bypasses the attenuation resistor of the terminal timing driver. This jumper 
must be removed for certain modems to operate properly. 

Interface Selection Jumpers 

Jumpers W3 through Wl 1 are the interface selection jumpers. They are used to 
alter certain input signals according to the interface used. The configuration of 
these jumpers is listed in Table 30-2. 



Table 30-2 ■ DPV11 Interface Selection Jumpers 


Jumper Connection 


Input Signals 


Description 


W5toW6* 


SQ/TM(PCSCRbit5) 


Signal quality 


W7toW6 


SQ/TM(PCSCRbit5) 


Test mode 


W10toW9 


DM (DSR) 


Data mode return (RS-422A) 


W3toW4* 


SF/RL (RXCSR bit 0) 


Select frequency 


W5toW3 


SF/RL (RXCSR bit 0) 


Remote loopback 


W8toW9* 


Local loopback 


Local loopback 


W8toWll 


Local loopback 


Local loopback (alternate pin) 



* Factory configuration 



mill 

0 110 0 0 

1 1 J 1 1 1 

W43W42 W41W40 W44 W45 
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Receiver Termination Jumpers 

Jumpers W12 through W17 are used to connect terminating resistors for RS- 
422A compatibility, as listed in Table 30-3. The DPV11 is factory-configured 
with none of these jumpers installed. 



Table 30-3 ■ DPV11 Receiver Termination Jumpers 


Jumper Connection 


Description 


W12toW13 


Receive data 


W14toW15 


Send timing 


W16toW17 


Receive timing 


Clock Jumpers 




Jumpers W18 through W23 are used to configure the clock, as shown in Table 


30-4. 




Table 30-4 - DPV11 Cock Jumpers 


Jumper Connection 


Description 


W20toW18* 


Sets the NULL MODEM CLK to 2 kHz 


W21toW18 


Sets the NULL MODEM CLK to 50 kHz 


W19toW21 


Enable clock (always installed except for factory 


W22toW23 


testing) 


* Factory configuration 




Data Set Jumpers 




Jumpers W24 to W28 


are used to connect the data set change (DSCNG) flip- 


flop to the respective modem status signal for transition detection, as shown in 


Table 30-5. W26 is input to the DSCNG flip-flop. 


Table 30-5 - DPV11 Data Set Jumpers 


Jumper Connection 


Modern Status Signal 


W26toW24* 


Data Mode (DSR) 


W26toW25* 


Clear to Send 


W26toW27* 


Incoming Call 


W26toW28* 


Receiver Read (Carrier Detect) 



* Factory configuration 
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Cables and Cabinet Kits 

The following external cable is recommended for use with the DPV11 module: 

BC26L Modem cable with 40-pin Berg connector on one end and 

a male RS-232 connector on the other end; available in 
25-ft (7.62-m) and 50-ft (1524-m) lengths 

When ordered at the same time as the system in which it is to be installed, the 
DPV1 1 option (model number DPV1 1-AP) includes the base module (M8020), 
internal cables, and the I/O connection panel insert. 

When ordered as a system upgrade, the DPV1 1 option (model number DPV1 1- 
M) includes the base module only. One of the following cabinet kits should be 
chosen for system installation: 

CK-DPV1 1-AA For use with the BA1 l-MA(MB) enclosure 
CK-DPV1 1-AB For use with the BA23 enclosure 
CK-DPV1 1-AC For use with the H349 distribution panel 
CK-DPV 1 1 - A3 For use with CPUs that do not have an I/O connection 
panel. Kit contains a 25-ft cable that connects the 
DPV1 1-M module to an external device. 



Chapter 31 - DUV11 Line Interface 



The DUV11 line interface is a program-controlled communications interface 
that provides a single synchronous, asynchronous, or isochronous serial data 
channel for Q-bus systems. 



■ Specifications 



Identification 


M7951 


Size 


Quad 


Rawer Requirements 


+ 5 Vdc ±5% at 1.2 A (typical) 




+ 12 Vdc ±3% at 0.45 A (typical) 


Bus Loads 




ac 


3.9 


dc 


1.0 



■ Related Documentation 

Order Number 

EK-DUV11-OP 
EK-DUV11-TM 
MP-00297-00 
ZJ237-RZ 
EK-CMINI-RM 

■ Configuration 



Document Title 

DUV1 1 Line Interface User's Manual 
DUV11 Line Interface Technical Manual 
DUV1 1 Field Maintenance Print Set 
DUV11-DA Diagnostic Documentation Kit 
Communications Mini-reference Guide 



The DUV11 module contains four sets of switches used to select the device 
address, interrupt vector address, and various special control functions. The 
locations of these switches are shown in Figure 31-1. 
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TRANSMITTER 
CHIP 



RECEIVER 
CHIP 



ADDRESS/VECTOR 
ROCKER SWITCHES 

Figure 31-1 ■ DUV 11 Switch Locations 



Device Address 

The DUV 11 is software-controlled by means of five device registers, listed in 
Table 31-1. The device address is the address assigned to the first of these regis- 
ters. Electrically, the DUV1 1 can have any device address in the range 160000 to 
177760. However, Digital software requires that the device address fall within 
the floating address space of 160010 to 163776. If an address is selected that 
falls outside the floating address range, the software must be modified 
accordingly. 

The DUV 11 device address is configured with switches 1 through 8 of 
switchpack E38 and switches 1 and 2 of switchpack E39, as shown in Figure 
31-2. The device address is factory-configured to 160010 to facilitate manufac- 
turing testing. 
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Table 31-1 " DUV11 Factory-Configured Addresses 



Description 


Mnemonic 


Status 


Address 


Registers: 








Receiver Status 


RXCSR 


R/W 


160010 


Receiver Data Buffer* 


RXDBUF 


R-O 


160013 


Parameter Status* 


PARCSR 


W-O 


160012 


Transmitter Status 


TXCSR 


R/W 


160014 


Transmitter Data Buffer 


TXDBUF 


W-O 


160016 


Interrupt Vectors: 
Done 


DONE 




440 



: Dual-purpose read or write register (byte-addressable) 



15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 



1 


1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 






X 



OFF OFF OFF OFF OFF OFF OFF OFF OFF ON 

I J I J I I I I J I 

SWITCH NO. 1234567812 
V / 



E38 SWITCH 



LOGICAL 1 = ON 
LOGICAL 0 = OFF 
FACTORY ADDRESS 1600 



RXCSR 
RXD BUF 
PAR CSR 
TXD BUF 
0 RXCSR 
1 TXCSR 
TXDBUF 



Figure 31-2 ■ Device Address Selection 
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Interrupt Vector Address 

The DUV1 1 interrupt vector address is configured using switches 3 through 8 of 
switchpack E39, as shown in Figure 31-3. Vectors can be assigned anywhere in 
the range of 000 to 774. Digital software, however, requires the vector address 
to be in the floating vector space, from 300 to 774. If an address is selected that 
falls outside this range, the software must be modified accordingly. 

The DUV1 1 is factory-configured for a vector address of 440. 



15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 



0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


X 


0 


0 



ON OFF OFF ON OFF OFF 

mm 



-0 RCVR 
1 XMTR 



LOGICAL 1 = ON 
LOGICAL 0 = OFF 
FACTORY ADDRESS 440 



SWITCH NO. 3 4 5 6 7 8 



E39 SWITCH 

Figure 31-3 ■ DUV11 Interrupt Vector Selection 
Option Switches 

The DUV11 can be configured for various optional control functions by using 
switches 1 through 8 of E55. The detailed operation of these switches is listed in 
Table 31-2. 
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Table 31-2 ■ DUV11 Option Switch Assignments 


Switch 


Function 


E55-1 


Optional Clear— Switch ON enables CLR OPT, which is 




used to clear RXCSRbits 3, 2, and 1. 


¥55-2 


Secondary Transmit— Switch ON enables secondary data 




channel between the modem and DUV11. 


E55-3 


Secondary Receive— Switch ON enables secondary data 




channel between the modem and DUV11. 


E55-4 


Sync Characters — Switch ON enables the receiver to syn- 




chronize internally upon receiving one sync character. Two 




sync characters are required when the switch is OFF (the 




normal condition). 


E55-5 


Special Feature— Switch ON allows external clock to be 




internally generated; used when a modem is not being uti- 




lized. 


E55-6 


Special Feature— Optional feature is switched ON for 




program control of data rate selection. 


E55-7 


Maintenance Clock— Switch ON enables the clock that is 




used for maintenance purposes only. 


E55-8 


Not used. 



■ Cables 

The following external cable is recommended for use with the DUV1 1 module: 

BC05C Round, 25 -conductor cable with a male RS-232 connector 

on one end and a H856 mating connector on the other 
end 



Chapter 32 ■ Introduction to Analog Interfaces 



Digital offers three options for interfacing analog instrumentation to Q-bus 
systems. 

■ AAV11-C digital-to-analog output board, with four individually addressable 
digital-to-analog converters (DACs). 

■ ADV1 1-C analog- to-digital input board, with 16 single-ended or 8 differential 
analog input channels. 

■ AXV11-C analog input/output board with 16 single-ended or 8 differential 
input channels and two digital-to-analog output converters. 



These three options have the following features in common: 

■ 12 -bit digital resolution 

■ Selectable unipolar or bipolar I/O, with unipolar voltages ranging from 0 Vdc 
to 10 Vdc and bipolar voltages ranging from — 10 Vdc to + 10 Vdc 

■ Selectable output data notation of binary, offset binary, or 2's complement 
format 

■ Programmable input gain of 1, 2, 4, or 8 

■ 16-bit Q-bus addressing support 

■ Ability to start analog-to-digital conversions either under program control, by 
an external trigger, or by a realtime clock (such as the KWV1 1-C) 



The KWV1 1-C is a realtime clock that can be programmed to count from one of 
five crystal-controlled frequencies, from an external input frequency or event, 
or from a line frequency clock on the Q-bus. It also has two Schmitt triggers 
that can be set to operate at any level between ± 12 V on either the positive or 
negative slope of an external input signal. In response to external events, the 
Schmitt triggers can be used to start the clock, start analog-to-digital conver- 
sions in one of the analog input boards, or generate program interrupts to the 
processor. 



Chapter 33 - AAV11-C Analog Output Board 



The AAV11-C is a dual-height, multichannel analog output board designed to 
interface analog instrumentation to the Q-bus. 



- Specifications 



Identification 


A6006 


Size 


Dual 


Power Requirements 


+ 5.0 V ±5% at 2.5 A 


Bus Loads 




ac 


0.9 


etc 


1.0 


D/A Resolution 


12-bit 


Number or D/A Converters 


4 


Digital Input 


12 -bits (binary encoded for unipolar 




output; offset binary for bipolar mode) 


Digital Storage 


Four separate read/write DAC registers 




for word or byte storage 


Analog Output Voltage 


±10V@ 10 mA 




0Vtol0V@ 10mA 


Gain Accuracy 


Adjustable to (-) full-scale value 


Gain Drift 


± 30 PPM per °C, maximum 


Offset Drift 


± 15 PPM per °C, maximum 


Onset Error 


Adjustable to zero 


Linearity (0-10 V) 


± Vr, LSB; ± 12 mV at full-scale range 


Differential Linearity 


± 7 2 ; LSB 


Output Impedance 


0.5 ft 


Output Current 


10 mA @ 10 V minimum 


Settling Tune 


6 |xs to 0. 1% for a 20 V p-p output 




change 


I/O Connector 


20 pins; 3Mno. 3421-7020 
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■ Related Documentation 



Document Title 

LSI- 11 Analog System User's Guide 
AAV 1 1-C Field Maintenance Print Set 
AAV 11 Diagnostic Documentation Kit 



Order Number 

EK-AXV11-UG 
MP-0 1294-00 
ZJ248-RZ 



■ Configuration 

The physical layout of the AAV11-C is shown in Figure 33-1. The AAV1 1-C has 
switches and two jumpers to configure the device address. The board also has 
jumpers to select the output voltage range for unipolar and bipolar operation. 

Device Address 

The AAV 1 1-C has four addressable read/write registers. Each register is used by 
one of four digital-to-analog converters and can be addressed as one word or 
two bytes. The AAV 1 1-C device address is the I/O address assigned to the first of 
four DAC registers. The user configures the device address via a switchpack (for 
address bits DAL <3:10>) and two jumpers (for bits <11:12>). A switch in 
the ON position (or a jumper installed) encodes a logical 0 in the corresponding 
address bit; a switch in the OFF position (or a jumper removed) encodes a logi- 
cal 1. 

The device address can range from 160000 to 177770 in increments of 10. The 
device address is factory-configured at 170440, as shown in Figure 33-2. 
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Figure 33-1 a AAV 11-C Physical Layout 



33-4 ■ AAV1 1-C Analog Output Board 



15 


14 


13 


12 


11 


10 


09 


08 


07 


06 


05 


04 


03 


02 


01 


00 


1 


1 


1 


1 


0 


0 


0 


1 


0 


0 


1 


0 


0 









STANDARD ADDRESS 
CONFIGURATION i 
(170440) J 



ON ON OFF ON ON OFF ON ON 



11 



A12 A11 
OUT IN 



1 1 


2 


3 


4 


5 


6 


7 


8 



ADDRESS SWITCH (S1) 



BIT 

POSITION 



LOGICAL 1 = OUT 
LOGICAL 0 = IN 



LOGICAL 1 = OFF 
LOGICAL 0 = ON 



Figure 33-2 ■ Selecting AAV11-C Device Address 
Output Voltage Range Selection 

Each DAC on the AAV1 1-C has separate voltage range jumpers. These jumpers 
are found above their corresponding D/A converter IC on the printed circuit 
board (see Figure 33-1). When sent from the factory, the AAV1 1-C has a voltage 
range selected for all four DACs of bipolar ± 10 V. Table 33-1 shows which 
jumpers to install to select the output voltage range. The output of the board 
can be configured for either straight binary notation for unipolar operation or 
offset binary notation for bipolar operation. The expected output values are 
shown in Table 33-1. 





Table 33-1 - AAV11-C Output Voltage 


lange Jumpers 


Polarity 


Output 

Voltage Install 
Range Jumpers 


Notation 


Input 
Code 
(Octal) 


Output 
Value 


Unipolar 


Oto +10V AtoC 


Binary 


000000 
007777 


+ full scale 
0V 


Bipolar 


±10V AtoB; 
D 


Offset 
binary 


000000 
004000 
007777 


+ full scale 
0V 

— full scale 



- Interfacing to the AAV 11-C 

Figure 33- 1 shows the location of the connectors on the AAV1 1-C. DAC inputs 
and control signal inputs enter the board via the Q-bus connectors. Analog out- 
put voltages and digital control signals leave the board via the top edge connec- 
tor J 1. Each DAC has one output and a corresponding analog ground pin. The 
four least significant bits of DAC D (D00, D01, D02, and D03) are used for 
control signals to an analog device. These four bits are TTL-compatible. 

Figure 33-3 shows how the AAV1 1-C is connected to a device that uses differen- 
tial analog inputs and one control input. Both the AAV 11-C and the analog 
device must be set up for electrical compatibility. The device manual should 
define which pins to attach to the AAV1 1-C control bits. The software enables or 
disables the control bits. 

Note 

The AAV1 1-C is available as an add-on option for installation by 
technically experienced customers. It is compatible with the sys- 
tem backplane but is not installed in a Digital manufacturing facil- 
ity. The AAV 11-C option does not include an I/O Connection panel 
insert, nor does it qualify for use in an FCC Class A system. 
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Figure 33-3 ■ Connecting AJW1 1-C to a Differential Input Device 



Chapter 34 ■ ADV11-C Analog-to-Digital Converter 



The ADV11-C is a Q-bus analog input printed circuit board that performs ana- 
log-to-digital conversions. 



■ Specifications 



Identification 


A8000 


Size 


Dual 


Power Requirements 


+ 5.0 V ±5% at 2.0 A 


Bus Loads 




ac 


1 1 


Ac 


1 0 


I/O Connector 


26 pins; 3M no. 3399-7026 


Inputs 




Number of Analog Inputs 


Eight channels using differential 




inputs, or 16 channels using single- 




ended inputs 


Analog Input Range 


OVto +10V 




-lOVto +10V 


Maximum Input Signal 


± 10.5 V (signal + common mode 




voltage) 


Input Impedance 




Off Channels 


100 M ft minimum in parallel with 10 




pF maximum 


On Channels 


100 M ft minimum in parallel with 




100 pF maximum 


Rawer Off 


1 K ohm in series with a diode 


Input Protection 


Inputs are current-limited and pro- 




tected to ± 30 V overvoltage without 




damage 


Input Bias Current 


20 nA at 25°C (76°F), maximum 


A/D Output 




Data Buffer Register 


16-bit read-only output register 


Resolution 


12 -bit unipolar; 11 -bit bipolar, plus 




sign 


Data Notation 


Binary, offset binary, or 2's 




complement 
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Sample and Hold Amplifier 




Aperture Uncertainty 


Less than 10 ns 


Aperture Delay 


Less than 0.5 |jls from start of conver- 




sion to signal disconnect 


Front End Settling 


Less than 15 |xs to ± 0.01% of full- 




scale value for a 20 V p-p input 


Input Noise 


Less than 02. mV rms 


A/D Converter Performance 




Linearity 


± Vr, LSB 


Stability (temp coefficient) 


±30 ppm/°C 


Stability, long-term 


± 0.05% change per six months 


System Accuracy 


Input voltage to digitized value 




±0.03% 


Conversion Time 


25 (is from end of front end starting to 




setting the A/D DONE bit 


Sv^tf*m Tnrniiiynniit 




Related Documentation 




Document Tide 


Order Number 


LSI- 11 Analog System User's Guide 


EK-AXV11-UG 


ADV1 1-C Field Maintenance Print Set 


MP-01292-00 


ADV11 Diagnostic Documentation Kit 


ZJ250-RZ 



- Configuration 

The ADV11-C, shown in Figure 34-1, has jumpers used to configure the device 
address, the interrupt vector address, and the analog configuration. The user 
can also select the A/D input range, polarity, and the output data notation. 

There are two types of jumpers on the ADV1 1-C board. Some are point-to- 
point jumpers, in which each jumper pin has a unique number. A jumper is 
installed from one numbered pin to another. The other jumpers are pairs of 
pins. With each jumper type, a jumper wire is installed across a pair of pins. 
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Figure 34-1 ■ ADV1 1-C Physical Layout 
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Device Address 

The ADVl 1-C uses two registers in the I/O page — a control and status register 
(CSR) and a data buffer register (DBR), listed in Table 34-1. The control and 
status register is a read/write register used to pass control and status informa- 
tion to and from the ADVl 1-C. The data buffer register is a read-only register 
that holds the digital data after the A/D conversion has completed. 



Table 34-1 


■ ADVl 1-C Standard Address Assignments 






1st Module 


2nd Module 


Description 


Mnemonic 


Address 


Address 


Registers: 








Control and Status 


CSR(R/W) 


170400 


170420 


Data Buffer 


DBR(W-O) 


170402 


170422 


Interrupt \fectors: 








A/D Done 




400 


410 


Error 




404 


414 



The ADVl 1-C device address is the I/O address assigned to the A/D control and 
status register. The device address is selected by means of jumpers A3 through 
A 12. (See jumper groups A and V in Figure 34-1). The jumpers allow the user to 
set the device address within the range of 160000 to 177770 in increments of 10. 
The device address is factory-configured at 170400, as listed in Table 34-1 and 
shown in Figure 34-2. A jumper installed encodes a 1 in the corresponding bit 
position; a jumper out encodes a 0. 
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Figure 34-2 ■ Selecting ADVl 1-C Device Address 
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Interrupt Vector Address 

The ADV11-C can generate two interrupt vectors, as listed in Table 34-1. The 
base interrupt vector address is assigned to A/D DONE. (The ERROR interrupt 
is automatically assigned the base interrupt vector address -I- 4.) 

The base interrupt vector address can be selected in the range of 0 to 770, in 
increments of 10. It is factory-configured to 400 by jumpers V3 through V8, as 
shown in Figure 34-3. (See jumper groups A and V in Figure 34-1). 



15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 
0000000100000000 



nun 

V8 V7 V6 V5 V4 V3 
IN OUT OUT OUT OUT OUT 

Figure 34-3 9 Selecting ADV11-C Interrupt Vector Address 
Analog Input Range, Type, and Polarity 

The ADV11-C allows software control over the full-scale range selection. The 
effective ranges provided by the programmable gain are as follows: 

Gain Unipolar Bipolar 

1 OVto+lOV ±10V 

2 0Vto+5V ±5V 

4 0Vto+2.5V ±2.5 V 

8 OVtolJ25V ± 1.25 V 

Table 34-2 shows the jumpers that must be installed to set up the analog input 
type. The board comes from the factory set for 16-channel single-ended, bipo- 
lar inputs. Refer to jumper group P in Figure 34-1. 



Table 34-2 


■ Selecting AD VI 1-C Analog Input Type 


Input Type 


Install Junipers 


Single-Ended Inputs* 


PI to P2; P8 to P9 


Differential Inputs 


P2toP3;P4toP5 


* Factory configuration 






Note 



Jumpers P6 and P7 are factory-installed for the programmable 
gain feature and should be left in. 



STANDARD VECTOR 

CONFIGURATION 

(400a) 
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A/D Output Data Notation 

The ADV1 1-C allows the user to select the data notation to be used for the A/D 
output, as either binary, offset binary, or 2's complement notation. Table 34-3 
shows the jumpers that must be installed to select the data notation. Refer to 
jumper groups D and E near the handle of the board, shown in Figure 34-1. 



Table 34-3 - Selecting ADV1 1-C A/D Output 1 


Data Notation 




A/D Output Jumpers 
Data 

Notation ID 4D 5D 6D 5£ 


6E 


Input 
voltage 


Output 

Code 

(Uctal) 


Binary IN OUT OUT IN OUT 


IN 


+ full scale 
OV 


007777 
000000 


Offset binary* OUT IN OUT IN OUT 


IN 


+ full scale 
OV 

— full scale 


007777 
004000 
000000 


2's OUT IN IN OUT IN 
Complement 


OUT 


+ full scale 
OV 

— full scale 


003777 
000000 
174000 



* Factory configuration 



External Trigger Source 

The A/D conversions within the ADV1 1-C can be started in one of the following 
three ways: 

■ Under program control. 

■ By a realtime clock input at J 1 (pin 2 1 ) or at pin RTC IN. 

■ By an external trigger, either at J 1 (pin 19) or at the BEVNT line on the Q-bus. 



The user can select the source of the external trigger using two jumpers on the 
board. (See jumper group F in Figure 34-1). Table 34-4 shows the jumpers to 
install to select the source of the external trigger. 

Table 34-4 - Selecting ADV11-C External Trigger 

Jumpers 



External Trigger Source Fl F2 

BEVNT line (Q-bus) IN OUT 

EXT TRIG IN (Jl pin 19)* OUT IN 
* Factory configuration 
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■ Interfacing to the ADV11-C 

Figure 34- 1 shows the location of the I/O connector Jl on the ADV1 1-C. Analog 
input signals enter the board through this connector. Up to 16 single-ended 
analog inputs can be connected to Jl (CH 0 to CH 15), or up to eight differential 
analog inputs can be connected to Jl using CH 0 to CH 7 and RETURN 0-7. A 
realtime clock input and an external trigger can also be connected to Jl. Under 
program control, the clock or external trigger can be enabled to start an A/D 
conversion. 

The AD VI 1-C has two bus interface connectors that plug into the Q-bus. These 
connectors have signals defined by Q-bus specifications. 

Single-Ended Inputs (16 Channels) 

Single-ended analog inputs have one side of the user's analog source connected 
to the A/D converter amplifier and the other side connected to ground, as 
shown in Figure 34-4. 

The benefit of single-ended inputs is that the user gets twice as many channels 
as in a differential input system. The disadvantage is the loss of the common 
mode rejection that is available with a differential system. Therefore, the recom- 
mended analog inputs are as follows: 

■ Input level: High, more than 1 V 

■ Input cable lengths: Short, less than 4.5 m (15 ft) 



The user's source may be positioned some distance from the computer, and a 
voltage difference may occur between the user's source ground and the com- 
puter ground. This ground voltage difference (Vn) is included in the signal 
received by the A/D converter. To decrease this ground difference, plug the 
user's device into an ac receptacle as close as possible to the one providing 
power to the computer. 
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Figure 34-4 ■ Single-Ended Analog Input 
Note 

Do not run a wire from the user's ground to the ADV11-C analog 
ground, because this wire forms a path for ground loop current 
that can affect the results on all input channels. 

Floating-point lines can be created by connecting the common side of the user's 
devices to the analog ground input on the ADV11-C (Jl pin 17). The ground 
point is shared among the channels. The signal return path from the A/D con- 
verter does not result in a current loop with the device ground. 



Pseudo-Differential Inputs (16 Channels) 

A pseudo-differential analog input system can be created by connecting all 
input sensors referenced to a common point, such as AMP, as show in Figure 
34-5. This is possible because AMP is an input at connector Jl (pin 18) for user 
connection. The input amplifier rejects the common mode noise. The recom- 
mended analog inputs are as follows: 

■ Input range: 100 mV to 10 V 



■ Input cable lengths: Less than 7.5 m (25 ft) 
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Figure 34-5 ■ Pseudo-Differential Inputs 



Differential Inputs (8 Channels) 

Differential inputs have one side of the generating source connected to the posi- 
tive ( + ) input of the A/D input amplifier and the other side of the source con- 
nected to the negative ( — ) input of the amplifier, as shown in Figure 34-6. 
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Figure 34-6 ■ Differential Inputs 



The benefit of differential inputs is that noise voltages appearing at the same 
time on both sides of the source are rejected by the A/D input amplifier. This is 
called common mode rejection, and provides a system with low noise. The 
amount of noise rejection is a ratio, the common mode rejection ratio (CMRR), 
given in decibels (dB). The CMRR for the ADV1 1-C is 80 dB at full-scale range. 

The disadvantage of differential inputs is that the number of available input 
channels is lowered by half. 

The recommended analog inputs are as follows: 

■ Input range: 10 mV to 10 V 

■ Input cable length: As needed by user 

■ Cable type: Twisted-pair, shielded lines with low impedance 
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Note 

The ADV1 1-C is available as an add-on option for installation by 
technically experienced customers. It is compatible with the sys- 
tem backplane but is not installed in a Digital manufacturing facil- 
ity. The ADV1 1-C option does not include an I/O connection panel 
insert, nor is it qualified for use in an FCC Class A system. 



Chapter 35 - AXV11-C Analog Input/Output Board 



The AXV1 1-C is an LSI-1 1 analog input/output printed circuit board. 



■ Specifications 



Identification 


A0026 


Size 


Dual 


r\>wer Requirements 


i J V \— J to) a\ £\ 


Bus Loads 




ac 


1.3 


dc 


1 c\ 

1.0 


I/O Connector 


26 pins; 3 M no. 3399-7026 


Analog Input 




Number of Analog Inputs 


8 channels using differential inputs, or 




16 channels using single-ended inputs 


Input Range 


OVto +10V; -lOVto +10V 


Input Gain (programmable) 


Gain (±0.05%) Range 




1 10V 




2 5V 




4 2.5 V 




8 1.25 V 


Maximum Input Signal 


10.5 V (signal + common mode 




voltage) 


Input Impedance 




Off Channels 


100 Mil in parallel with 10 pF maxi- 




mum 


On Channels 


100 MO, in parallel with 100 pF maxi- 




mum 


IbwerOff 


1 kfl in series with a diode 


Input Bias Current 


20 nA at 25°C, maximum 


Common Mode Rejection Ratio 


80 dB at 10 V full-scale range at 60 Hz 


A/D Output 




Data Buffer Register 


16-bit read-only output register 


Resolution 


12-bit unipolar; 11-bit bipolar 




plus sign 


Data Notation 


Binary, offset binary, or2's 




complement 
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Coding 





Fnfl-Srfll#» 

A Uli 


cfiitiiiit iifviflfio 


Notation Used 


Input Voltage 


Code (Octal) 


Binary 


+ 9.9976 V 


007777 




0.0000 V 


000000 


wiioci uiiidry 


i y.yyj 1 V 


007777 
i til 




0.0000 


004000 




- 10.0000 V 


000000 


2's complement 


+ 9.9951 V 


003777 




0.0000 V 


000000 




- 10.0000 V 


174000 



Sample and Hold Amplifier 

Aperture Uncertainty 
Aperture Delay 

Front End Settling 

Input Noise 



Less than 10 ns 

Less than 0.5 |xs from start of conver- 
sion to signal disconnect 
Less than 15 (as to ± 0.01% of full- 
scale value for a 20 V p-p input 
Less than 02 mV rms 



A/D Converter Performance 




Linearity 


± !/ 2 LSB 


Stability (temp coefficient) 


±30ppm/°C 


Stability, long-term 


± 0.05% change per 6 months 


Conversion Time 


25 |xs from end of front end starting to 




setting the A/D DONE bit 


System Throughput 


25 K channel samples per second 


System Accuracy 


Input voltage to digitized value 




±0.03% 


D/A Converter Specifications 




Number of D/A Converters 


2 


Digital Input 


12 bits (Binary code is used for unipo- 




lar output; offset binary of 2's comple- 




ment code is used for bipolar output) 


Analog Output 


±10Vor0Vto +10V 


Output Current 


± 5 mA maximum 


Output Impedance 


0.1 ft 


Differential Linearity 


± Vz LSB 


Non-linearity 


0.02% of full-scale value 


Offset Error 


Adjustable to zero 


Offset Drift 


± 30 ppm/°C maximum 


Gain Accuracy 


Adjustable to full-scale value 
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Gain Drift ± 30 ppm/°C maximum 

Settling Time 65 |xs to 0. 1% for a 20 V p-p output 

change 

Noise 0. 1 % full-scale value 

Capacitive Load Capability 0.5 |aF 



■ Related Documentation 

Document Title Order Number 

LSI- 11 Analog System User's Guide EK-AXV1 1-UG 

AXV1 1-C Field Maintenance Print Set MP-01 1291-00 

■ Configuration 

The AXV11-C, shown in Figure 35-1, has jumpers used to configure the device 
address, the interrupt vector address, the analog configuration, and the DAC 
configuration. The user can select the A/D input range, polarity, and the output 
data notation. The user can also select the D/A input data notation, output 
range, and polarity of each DAC. 

There are two types of jumpers on the board. Some are point-to-point jumpers, 
in which each jumper pin has a unique number. A jumper is installed from one 
numbered pin to another. The other jumpers are pairs of jumper pins. With 
each jumper type, a jumper wire is installed across a pair of pins. 
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AXV11-C Physical Layout 

Figure 35-1 m AXV1 1 -C Physical Layout 
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Device Address 

The AXV11-C has four programmable registers, listed in Table 35-1. The con- 
trol and status register is a read/write register used to pass control and status 
information to and from the AXV11-C. The data buffer register is a read-only 
register that holds the digital data after the A/D conversion is complete. The 
DAC A and DAC B registers are 12 -bit write-only registers that accept digital 
data to be changed to analog voltages. 

Table 35-1 • AXV11-C Standard Address Assignments 



1st Module 2nd Module 
Description Mnemonic Address Address 



Registers: 

Control and Status CSR(R/W) 170400 170420 

Data Buffer DBR(R-O) 170402 170422 

DAC A DAA(W-O) 170404 170424 

DACB DAB(W-O) 170406 170426 



Interrupt Vectors: 
A/D Done 400 410 

Error 404 414 



The AXV1 1-C device address is the I/O address assigned to the control and sta- 
tus register. The device address is selected by means of jumpers A3 through 
A12, as shown in Figure 35-2. (See jumper groups A and V in Figure 35-1). The 
jumpers allow the user to set the device address within the range of 160000 to 
177770. The device address is factory-configured at 170400, as listed in Table 
35-1. A jumper installed encodes a 1 in the corresponding bit position; a jumper 
removed encodes a 0. 
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Figure 35-2 ■ Selecting AXV11-C Device Address 
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Interrupt Vector Address 

The AXV1 1-C can generate two interrupts, as listed in Table 35-1, and therefore 
requires two consecutive interrupt vectors. The base interrupt vector address is 
assigned to A/D DONE. (The ERROR interrupt is automatically assigned the 
base interrupt vector address + 4.) 

The base interrupt vector address can be set in the range of 0 to 770, in incre- 
ments of 10. The vector address is selected by means of jumpers V3 through 
V8, as shown in Figure 35-3. (See jumper groups A and V in Figure 35-1.) The 
standard vector address of the first AXV11-C in a system is 400. If a second 
module is configured, it is generally assigned a standard vector address of 410. 
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Figure 35-3 ■ Selecting AXV11-C Interrupt Vector Address 



Analog Input Range, Type, and Polarity 

The AXV11-C allows software control over the full-scale range selection. The 
effective ranges provided by the programmable gain are as follows: 

Effective Input Range 



Gain Unipolar Bipolar 

1 OVto+lOV ±10V 

2 0Vto+5V ±5V 

4 0Vto+2.5V ±2.5 V 

8 0Vto+ 1.25 V ±125V 



Table 35-2 shows the jumpers that must be installed to set up the analog input 
type. The board comes from the factory set for 16-channel single-ended, bipo- 
lar inputs. Refer to jumper group P in Figure 35-1. 
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Table 35-2 


■ Selecting AXV11-C Analog Input Type 


Input Type 


Install Jumpers 


Single-Ended Inputs* 


PltoP2;P8toP9 


Differential Inputs 


P2toP3;P4toP5 


* Factory configuration 






Note 



Jumpers P6 to P7 are factory-installed for the programmable gain 
feature and should be left in. 

A/D Output Data Notation 

The AXV1 1-C allows the user to select the data notation to be used for the A/D 
output, as either binary, offset binary, or 2's complement notation. Table 35-3 
shows the jumpers that must be installed to select the data notation. Refer to 
jumper groups D and E near the handle of the board, shown in Figure 35-1. 

External Trigger Source 

The A/D conversions within the AXV1 1-C can be started in one of the following 
three ways: 

■ Under program control. 

■ By a realtime clock input at J 1 (pin 2 1 ) or at pin RTC IN. 

■ By an external trigger, either at J 1 (pin 19) or at the BEVNT line on the Q-bus. 



The user can select the source of external trigger using two jumpers on the 
board. (See jumper group F in Figure 35-1.) Table 35-4 shows the jumpers to 
install to select the source of the external trigger. 
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Table 35-3 ■ Selecting AXV11-C A/D Output Data Notation 


A/D Output Jumpers 
Data 

Notation ID 4D 5D 6D 5E 


Output 
Input Code 
6E Voltage (Octal) 


Binary IN OUT OUT IN OUT 


IN + full scale 007777 
0 V 000000 


Offset hinarv* DTTT TM OTTT TN HI IT 


TM 4- full vrcAp fMY7777 

0 V 004000 
- full scale 000000 


2's OUT IN IN OUT IN 
complement 


OUT + full scale 003777 
0 V 000000 
- full scale 174000 


* Factory configuration 


Table 35-4 - Selecting AX VI 1-C External Trigger 


External Trigger Jumpers 
Source Fl F2 


BEVNT line (Q-bus) IN 


OUT 


EXT TRIG IN (J 1 pin 19)* OUT 


IN 



Factory configuration 



D/A Configuration 

The user can select the input data notation and the output voltage range for the 
two D/A converters on the AXV1 1-C. DAC A and DAC B can be configured for 
different polarities; however, the input data notation selected and the output 
polarity selected must be the same for each DAC. Refer to Table 35-5 to set up 
DAC A; refer to Table 35-6 to set up DAC B. Jumper groups A, B, and D for the 
DACs are found below the A/D converter module, shown in Figure 35-1. 



Table 35-5 


■ Selecting DAC A Jumper Configuration 


D/A Input Data Notation 






Range and Polarity 


Binary 


Offset Binary 


2's Complement 


± 10V 


N/A 


3Ato5A* 


3Ato5A 






Dl to D3 


DtoD2 


Oto +10V 


lAto2A 


N/A 


N/A 




DltoD3 







* Factory configuration 
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lable 35-6 " Selecting DAC B Jumper Configuration 


D/A Input Data Notation 






Range and Polarity Binary 


Onset Binary 


2 s Complement 


± 10 V N/A 


lBto5B* 


lBto5B 




Dl to D3 


DtoD2 


Oto+lOV 2Bto3B 


N/A 


N/A 


DltoD3 







* Factory configuration 



- Interfacing to the AXV1 1-C 

Figure 35-1 shows the location of I/O connector Jl on the AXV11-C. Analog 
input signals enter the board through this connector, and DAC output signals 
leave through this connector. Up to 16 single-ended analog inputs can be con- 
nected to Jl (CH 0-CH 15), or up to eight differential analog inputs can be con- 
nected to Jl using CH 0-CH 7 and RETURN 0-7. A realtime clock input and an 
external trigger can also be connected to Jl. Under program control, these two 
inputs can be enabled to start an A/D conversion. 

RTC IN has a separate pin, found near the printed circuit board handle, for easy 
installation of a wire jumper from a clock board, such as the KWV11-C CLK 
OVFLtab. 

Note 

The AXV1 1-C is available as an add-on option for installation by 
technically experienced customers. It is compatible with the sys- 
tem backplane but is not installed in a Digital manufacturing facil- 
ity. The AXV1 1-C option does not include an I/O connection panel 
insert, nor is it qualified for use in an FCC Class A system. 
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The KWV1 1-C is a programmable realtime clock printed circuit board. 



- Specifications 



Identification 


M4002 


Size 


Dual 


Rower Requirements 


+5V±5%at2.2A 




+ 12V ±3% at 13 mA 


Bus Loads 




ac 


1.0 


dc 


1.0 


Clock 




Crystal Oscillator 


10 MHz base frequency 


Output Ranges 


1 MHz, 100 krlz, 10 kHz, 1 kHz, and 




100 Hz 


Oscillator Accuracy 


A A1 O/ 

0.01% 


Other Sources 


Line frequency or input at Schmitt 




trigger 1 


I/O Connector 


40 pins; 3Mno. 3417-7040 


Schmitt Trigger Input Signals 




Number of inputs 


2 


Input Range 


±30 V (maximum limits) 


Triggering Range 


- 12 V to + 12 V adjustable 


Triggering Slope 


Ibsitive or negative, switch-selectable 


Source 


User device 


Response Time 


Depends on input waveform and 




amplitude; for TTL logic levels, typi- 




cally 600ns 


Hysteresis 


Approximately 0.5 V, positive and 




negative 


Characteristics 


Single-ended input with 100 KH 




impedance to ground 


Clock Output 




Single 


CLK OVFL (clock overflow, asserted 




low) 
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Output Pins 
Function 



Duration 
Line Driver 



Maximum Source Current 



Maximum Sink Current 



Jl pin RR and CLK OVFL tab 
Time base selection from an internal 
crystal-controlled frequency, an input 
at ST 1, or a line frequency at BEVNT 
busline 

Approximately 500 ns 
TTL compatible, open collector circuit 
with 470-ft pull-up resistor to + 5 V 
5 mA when output is high (>2.4 V), 
measuring from source through load 
to ground 

8 mA when output is low (0.8 V), 
measuring from external source volt- 
age through load to output 



Schmitt Trigger 1 Output 

Signal 

Output Pins 
Function 



Miscellaneous Characteristics 



ST1 OUT (asserted low) 
Jl pin UU and ST1 OUT tab 
External time base input or counter of 
external events; input frequency func- 
tion of input signal 
Same as clock output 



Schmitt Trigger 2 Output 

Signal 

Output Pins 
Function 



Miscellaneous Characteristics 



ST2 OUT (asserted low) 
Jl pin SS 

Starts counter, sets ST2 flag, and gen- 
erates an interrupt (if enabled); causes 
buffer preset register (BPR) to be 
loaded from counter 
Same as clock output 



■ Related Documentation 

Document Title Order Number 

LSI-1 1 Analog System User's Guide EK-AXV1 1-UG 

KWV1 1-C Field Maintenance Print Set MP-0 1293-00 

KWV1 1 Diagnostic Documentation Kit ZJ247-RZ 
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■ Configuration 

The KWV1 1-C, shown in Figure 36-1, has two switchpacks, SW1 and SW2, used 
to configure the device and interrupt vector addresses. It also has another 
switchpack, SW3, to select the Schmitt trigger slope and level controls. For each 
of the two Schmitt triggers on-board, the user can select a fixed reference level 
for TTL logic or a variable reference level that permits setting the Schmitt trig- 
ger threshold to any point between -12 V and + 12 V. The user can also select 
whether the Schmitt trigger fires on the positive or negative slope of the input 
waveform. 

Two tabs on the board provide outputs from the clock counter (CLK OVFL) and 
Schmitt trigger 1 (ST1 OUT). Either of these output tabs can be used to connect 
a short jumper wire to the A/D input board (pin RTC IN) to start an A/D 
conversion. 
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Figure 36-1 ■ KWV1 1 -C Module Layout 
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Device Address 

The KWV11-C uses two programmable read/write registers, as listed in Table 
36-1. 



Table 36-1 ■ KWV11-C Standard Address Assignments 


Description 


Mnemonic 


Status 


Address 


Registers: 
Control and Status Register 
Buffer/Preset Register 


CSR 
BPR 


R/W 
R/W 


170420 
170422 


Interrupt Actors: 
Clock Overflow 
Schmitt Trigger 2 


CLFOVFL 
ST2 




440 
444 



The KWV11-C device address is the base I/O address assigned to the control 
and status register of the board. The device address is selected by means of two 
switchpacks, SW1 and SW2. The switches allow the user to set the device 
address in the range of 170000 to 177774 in increments of 4. The device address 
is factory-configured at 170420, as shown in Figure 36-2. A switch in the ON 
position encodes a 1 in the corresponding bit position; a switch in the OFF posi- 
tion encodes a 0. 
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(170420) 
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SWITCH SW2 



LOGICAL 1 = ON 
LOGICAL 0 = OFF 



Figure 36-2 ■ Selecting KWV11-C Device Address 



Interrupt Vector Address 

The KWV11-C can generate two interrupts (as listed in Table 36-1) and there- 
fore requires two consecutive interrupt vectors. The base interrupt vector is 
assigned to the clock overflow interrupt and can be assigned any address 
between 0 and 770 in increments of 10. It is factory-configured to 440 by SW2, 
as shown in Figure 36-3. A switch in the OFF position encodes a 0; a switch in 
the ON position encodes a 1. 
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The interrupt vector for ST2 is automatically four address locations higher 
than the selected base interrupt vector. 



15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 



STANDARD VECTOR 
CONFIGURATION 
(440) 

VECTOR 
SWITCH ) 3 

(PART OF SW2) 



OFF OFF 



BDAL BIT 
POSITION 
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Figure 36-3 ■ Selecting KWV11-C Interrupt Vector Address 
Schmitt Trigger Reference Levels and Slopes 

The KWV1 1-C has two Schmitt triggers that condition the input waveforms to a 
form needed by the user. Both can be adjusted to trigger at any level in the ± 12 
V range (or at TTL fixed levels) and on either the positive or negative slope of 
the input signal. Each Schmitt trigger has three switches and a potentiometer. 
The use of these switches and potentiometers is shown in Table 36-2. 

Table 36-2 ■ Setting the KWV11-C Schmitt Triggers 

Switch Number Function 

SW3- 1 With this switch ON and switch 2 OFF, ST1 fires at a level 

determined by the ST1 LVL ADJ potentiometer within a 
range of ± 12 V. 

SW3-2 With this switch ON and switch 1 OFF, ST1 fires at a fixed 

reference level for TTL logic. The potentiometer has no 
effect. 



Note 

Switches 1 and 2 cannot be ON together. 



SW3-3 With this switch ON and switch 4 OFF, ST2 fires at a level 

determined by the ST2 LVL ADJ potentiometer within a 
range of ± 12 V. 



SW3-4 



With this switch ON and switch 3 OFF, ST2 fires at a fixed 
reference level for TTL logic. The potentiometer has no 
effect. 



Note 

Switches 3 and 4 cannot be ON together. 



(continued on next page) 
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Table 36-2 - Setting the KWV11-C Schmitt Triggers (Cont.) 

SW3-5 When this switch is OFF, ST1 fires on the negative slope 

(high to low transition) of the input signal. When ON, ST1 
fires on the positive slope (low to high transition). 

SW3-6 When this switch is OFF, ST2 fires on the negative slope of 

the input signal. When ON, ST2 fires on the positive slope. 

SW3-7, SW3-8 Not used 



External Control of Schmitt Triggers 

The connector J 1 on the board allows the user to connect external slope and 
level controls for each Schmitt trigger. The value of the potentiometers should 
be between 5 kft and 20 kfl. Selecting a potentiometer with more turns pro- 
vides for a finer adjustment over the ± 12 V range. 

SW3 on the KWV11-C must be set as listed below, and the potentiometers on 
the KWV1 1-C should be set to their center of rotation. At the center, the screw- 
driver slot should be aligned with the notch at its edge. 

SW3 Switch Status 

1 ON 

2 OFF 

3 ON 

4 OFF 

5 OFF 

6 OFF 

7 Unused 

8 Unused 



- Interfacing to the KWV1 1-C 

The 40-pin I/O connector (Jl) on the KWV1 1-C is provided for user inputs and 
outputs. In addition, two tabs (shown in Figure 36-1) provide output signals 
CLK OVFL and ST1 OUT. These tabs are electrically in parallel with pins RR and 
UU of Jl. These tabs make it easier for the user to connect an external start 
signal because an A/D conversion can be from Schmitt trigger 1 or from the 
clock counter overflow. 

The KWV1 1-C has two bus interface connectors that plug into the Q-bus. These 
connectors have signals defined by Q-bus specifications. 
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Chapter 37 ■ Introduction to Parallel Interfaces 



The Q-bus parallel I/O interface options provide high-speed data transfers 
between memory and I/O devices. There are three general-purpose parallel 
interfaces available, as well as two special-purpose interfaces used to connect 
the Q-bus to IEEE-488 instrument buses. 

- DRV11 Parallel Line Unit 

The DRV11 is a general purpose interface for connecting parallel line TTL or 
DTL devices to the Q-bus. It contains a single 16-line port that can execute 
program-controlled transfers at rates up to 40 Kwords per second. Data is han- 
dled by 16 diode-clamped input lines and 16 latched output lines. The DRV1 1 
supports 16-, 18-, or 22 -bit addressing. 

- DRV11-J High-Density Parallel Interface 

The DRV1 1-J is a high-density parallel interface providing four 16-line ports. It 
also includes an advanced interrupt structure that accepts interrupt requests 
from up to 16 I/O lines, generating up to 16 individual vector addresses. It sup- 
ports program selection of fixed or rotating interrupt priorities within the inter- 
face. Two DRVll-Js can be connected as a link between two Q-buses. The 
DRV11-J supports 16-, 18-, or 22 -bit addressing. 

- DRV11-WA General Purpose DMA Interface 

The DRVll-^XA is a high-speed, general purpose direct memory access (DMA) 
parallel interface. It is designed for 22 -bit Q-bus systems but is also backward- 
compatible with 18-bit systems. The DRV1 1-WA can transfer up to 250 Kwords 
per second in single cycle mode, and up to 500 Kwords per second in burst 
mode. 

■ IBV11-A Instrument Bus Interface 

The IBV11-A interconnects the Q-bus with an instrument bus conforming to 
the IEEE Standard 488-1975. The D3V11-A can accommodate up to 15 IEEE- 
488 devices and can transfer up to 40 Kbytes per second. The IBV1 1-A supports 
16-, 18-, or 22 -bit addressing. 
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- IEQ11-A DMA IEC/IEEE Bus Interface Option 

The IEQ1 1-A is a DMA controller interconnecting the Q-bus with two indepen- 
dent buses conforming to both the European Standard IEC 625-1 and the U.S. 
Standard TF.F.F. 488- 1978. Each bus can have up to 15 devices in sequential con- 
figuration. The IEQ1 1-A is a bit-parallel byte-serial controller that can perform 
transfers in either program interrupt or direct memory access mode. It supports 
both 18-bit and 22 -bit addressing. 
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The DRV1 1 is a general purpose interface unit used for connecting parallel line 
TTL or DTL devices to the Q-bus. 



■ Specifications 



Identification 


M7941 


Size 


Dual 


Bower Requirements 


5.0 Vdc ±5% at 0.9 A 


Bus Loads 




ac 


1.4 


dc 


1.0 



■ Related Documentation 

Document Ude Order Number 

ADVU-A, KWV11-A, AAV11-A, DRV11 User'sManual EK-ADV11-OP 

DRV1 1 Field Maintenance Print Set MP-00866-00 

DRV1 1 Diagnostic Documentation Kit ZJ244-RZ 

■ Configuration 

The DRV11 device and vector addresses are configured by inserting and/or 
removing jumpers on the module. The locations of these jumpers are shown in 
Figure 38-1. 
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Figure 38-1 ■ DRV11 Jumper Locations 
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Device Address 

Because each DRV1 1 uses three registers, each module requires three addresses. 
Table 38-1 lists the registers along with their standard factory-configured 
addresses. The base device address is that address assigned to the control and 
status register. The base address for the DRV1 1 can range from 160000 through 
177770 and is configured using jumpers A3 through A12, as illustrated in Fig- 
ure 38-2. A jumper removed encodes a logical 1 in the corresponding address 
bit; a jumper installed encodes a logical 0. 



The DRV11 is factory-configured with a device address of 167770. Addresses 
from 177560 to 177566 are reserved for the console device and should not be 
used for the DRV11. 



Table 38-1 


■ DRV11 Standard Address Assigntnc 


nts 






1st Module 


2nd Module 


Description 


Mnemonic 


Address 


Address 


Registers: 








Control and Status 


DRCSR(R/W) 


167770 


167760 


Output Buffer 


DROUTBUF (R/W) 


167772 


167762 


Input Buffer 


DRINBUF (R-O) 


167774 


167764 


Interrupt \fectors: 








Request A 


REQA 


300 


310 


Request B 


REQB 


304 


314 



15 



BBS7 L 
= 1(L) 



< 
V 



ADDRESS JUMPERS: 
INSTALLED = 0 
REMOVED = 1 



in 



BYTE SELECT 

HIGH BYTE (8-15) 
0 = LOW BYTE (0-7) 

REGISTER 

00X = DRCSR 

01 X = DROUTBUF 

10X = DRINBUF 

11X = NO RESPONSE 



Figure 38-2 ■ DRV11 Device Address Selection 



Interrupt Vector Address 

The DRV11 can generate two interrupts, as listed in Table 38-1, and therefore 
requires two consecutive interrupt vectors. The vector addresses are selected in 
the range of 000 to 374 by using jumpers V3 to V7, as shown in Figure 38-3. 
The DRV1 1 is factory-configured with a vector address of 300. 
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VECTOR JUMPERS: 
INSTALLED = 0 
REMOVED = 1 



(DRCSR-15) 
REQUESTING DEVICE 

0 = REQ A 

1 = REQ B 



Figure 38-3 ■ DRV11 Interrupt Vector Selection 



NEW DMA RDY and DATA TRANS Pulse Width Modification 

An optional capacitor can be added to the DRV1 1 module to extend the pulse 
width of both the NEW DATA RDY and DATA TRANS pulse widths. The capaci- 
tor can be added in the location shown in Figure 38-1 to produce the approxi- 
mate pulse widths listed below. 

Optional External Approximate Pulse Width (ns) 

Capacitance (F) NEW DATA RDY DATA TRANS 

None 350 1150 

0.0047 750 1550 

0.01 1550 2400 

0.02 2330 3200 

0.03 3150 3900 



■ Cables and Cabinet Kite 

Interfacing the DRV1 1 to the user's device is via the two board-mounted H854 
40-pin male connectors. Optional external cables and connectors for use with 
the DRV11 include 

BC08R-01 1-ft, 40-conductor, flat maintenance cable with H856 con- 

nectors on each end 

BC07D Flat, 40-conductor signal cable with H856 connector on 

one end; other end is terminated by the user. Available in 
lengths of 3.0, 4.6, and 7.6 m (10, 15, 25 ft) 

BCV1 1 Flat, 40-conductor, twisted pair cable with a single H856 

connector on one end; remaining end is connected by the 
user. Available in lengths of 1.5, 3, 4.6, 6.1, and 7.6 m 
(5, 10, 15, 20, and 25 ft) 

H856 40-pin female socket for user-fabricated cables 

When ordered at the same time as the system in which it is to be installed, the 
DRV11 option (model number DRV11-LP) includes the base module (M7941), 
internal cables, and the I/O connection panel insert. 
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When ordered as a system upgrade, the DRV1 1 option includes the base mod- 
ule only. One of the following cabinet kits should be chosen for system 
installation: 

CK-DRV1B-KA For use with the BA23 enclosure 
CK-DRV1B-KB For use with the BA1 1-M enclosure 
CK-DRV1B-KC For use with the H349 distribution panel 



Chapter 39 - DRVll-J High-Density Parallel Interface 



The DRV1 1-J is a high-density parallel interface, providing 64 I/O data lines on a 
dual-height module. 



■ Specifications 



Identification 


M8049 






Size 


Dual 








Power Requirements 


+ 5V 


±5%, 1. 


,6 A (typical), 1.8 A 




(maximum) 






Bus Loads 










ac 


2.0 








dc 


1.0 








Data Buffer In-State Outputs 


Vol- 


= 0.5 V (a 


^OL = 


24 mA 




Vol-- 


= 0.4 V (S 


P/0L = 


12 mA 




Vol- 


= 2.4 V(5 


?/0H = 


-2.6 mA 


Data Buffer Inputs 


hL = 


-02mA( 




= 0.4 V 




hu = 


20u.A(5 


?Vh = 


2.7 V 


Protocol Signal TH-State Outputs 


VqL- 


= 0.55 V( 




= 64 mA 




VOH- 


= 2.4V(c 


^OH = 


-15 mA 


Protocol Signal Inputs 


Termination: 120 CI 






hL = 


-27mA(e 


1>V 1L = 


0.5 V 




hu = 


80|xA(g 


)V m = 


2.7 V 


Nonstandard Environmental Specifications 








Storage Temperature 


-40°Cto60°C 


(-40°Ftol40°F) 
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■ Related Documentation 



Document Title 



Order Number 

EK-DRV1J-UG 

MP-00866-00 

ZJ244-RZ 



DRV1 1-J Parallel Line Interface User's Guide 
DRV1 1-J Field Maintenance Print Set 
DRV 11 Diagnostic Documentation Kit 



■ Configuration 

Eleven wirewrap jumpers or jumper clips can be installed or removed in various 
combinations to select the desired DRV1 1-J configuration. Nine of the jumpers 
(Wl through W9) are used to select the device starting address. Jumper W10 is 
reserved for future use. Jumper Wl 1 is used to select the combination of high- 
byte port A signals used to generate the interrupt requests. The locations of 
these jumpers are shown in Figure 39-1. 
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Figure 39-1 ■ DRV1 1-J Jumper Locations 



39-4 ■ DRV11-J High-Density Parallel Interface 
Device Address 

The DRV1 1-J contains eight device registers that can be individually addressed 
by the user program. The eight device registers are divided into four control 
and status registers and four data buffer registers. Each of the I/O ports is 
accessed by a control and status register and a data buffer register associated 
with that port. Table 39-1 lists the eight addressable device registers. 

Table 39-1 ■ DRV 1 1-J Standard Register Addresses 

1st Module 2nd Module 3rd Module 



Register 


Mnemonic 


Address 


Address 


Address 


Control and Status A 


CSRA 


764160 


764140 


764120 


Data Buffer A 


DBRA 


764162 


764142 


764122 


Control and Status B 


CSRB 


764164 


764144 


764124 


Data Buffer B 


DBRB 


764166 


764146 


764126 


Control and Status C 


CSRC 


764170 


764150 


764130 


Data Buffer C 


DBRC 


764172 


764152 


764132 


Control and Status D 


CSRD 


764174 


764154 


764134 


Data Buffer D 


DBRD 


764176 


764156 


764136 



Three standard device addresses have been assigned for use with DRVll-Js — 
764160, 764140, and 764120. The module is configured at the factory for an 
address of 764 160. If two additional modules are used in the system, the second 
DRV1 1-J should be configured for 764140 and the third for 764120. If the sys- 
tem application requires more than three DRV1 1-Js, addresses for the additional 
modules must be selected from the user-reserved area of the address map (from 
764000 to 767776) and assigned in descending order in decrements of 20. 
When selecting addresses other than the three standard addresses, refer to the 
current issue of the PDP-1 1 Architecture Handbook to avoid possible I/O device 
address conflicts. 

Nine address jumpers (Wl through W9) are installed or removed to establish a 
base device register address. Figure 39-2 shows the format of a DRV1 1-J device 
address. Note that address bits A 13 through A 15 are neither configured nor 
decoded by the module. These bits are decoded by the bus master module as 
the bank 7 select (BBS7) bus signal. Address bit 0 is used by the program to 
select a high-byte or a low-byte operation. Address bits <1:3> are used to 
select one of the eight device registers in the addressed module. 

The DRV11-J jumper arrangement provides the capability of configuring any 
address from 760000 to 777600. However, the address selected must fall within 
the user area of the address space — from 764000 to 767776. 
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ADDRESS JUMPERS 




INSTALLED = ALLOWS MATCH TO OCCUR WITH A 1 (LOW) ON THE CORRESPONDING BUS LINE. 
REMOVED = ALLOWS MATCH TO OCCUR WITH A 0 (HIGH) ON THE CORRESPONDING BUS LINE. 



Figure 39-2 ■ DRV11-] Device Address Format 
Interrupt Vector Address 

The DRV 11 -J can be programmed to operate in systems that are either inter- 
rupt-driven or software-polled. If the DRV 11 -J is used in an interrupt-driven 
system, the interrupt vector addresses must be programmed into a RAM (vector 
address memory) contained in the two interrupt controller chips, E2 and E10. 

A total of 16 vector addresses can be stored in the vector address memory. 
Although the vector address bits <0:7> provide the capability of program- 
ming addresses from 0000 through 1774 (see Figure 39-3), the vector addresses 
actually assigned must be selected from the floating vector space — from 300 
to 776. 
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Figure 39-3 ■ DRV11-J Vector Address Format 



39-6 ■ DRV11-J High-Density Parallel Interface 

■ Cables and Cabinet Kits 

The BC05W cable can be used to connect the DRV1 1-J to user devices or to link 
two Q-buses together through two DRVll-Js. The BC05W is a flat, shielded 
cable with 50-pin connectors at both ends. It is available in lengths of 0.6 m 
(2 ft), 3.0 m (10 ft) and 7.6 m (25 ft). 

A maximum cable length of 25 feet is specified for the distance between two 
DRV1 1-Js or from a DRV1 1-J to a user device with an ac load equivalent to the 
DRV1 1-J. The maximum cable length may have to be shortened if the ac load of 
the user device is greater than the ac load of the DRV1 1-J. 

When ordered at the same time as the system in which it is to be installed, the 
DRV1 1-J option (model number DRV1 1-JP) includes the base module (M8049), 
internal cables, and the I/O connection panel insert. When ordered as a system 
upgrade, the DRV1 1-J option includes the base module only. One of the follow- 
ing cabinet kits should be chosen for system installation: 

CK-DRV1J-KA For use with the BA23 enclosure 
CK-DRV1J-KB For use with the BA1 1-M enclosure 
CK-DRV1J-KC For use with the H349 distribution panel 



Chapter 40 - DRV11-WA General Purpose DMA Interface 



The DRV1 1-^ is a general purpose, direct memory access (DMA) interface for 
transferring 16-bit data words directly between any LSM1 microcomputer 
memory and a user's I/O device. 



■ Specifications 



J.UC11 UlltallUll 


M7651 


Size 


Dual 


Power Requirements 


+5Vat 1.8 A (nominal) 


Bus Loads 




ac 


2.0 


dc 


1.0 


User I/O Connections 


Two 40-pin connectors 


Line Loading 




Input Data Lines 


1 TTL unit load each 


Input Control Lines 


1 TTL unit load each 


Output Data Lines 


10 TTL unit loads each 


Output Control Lines 


10 TTL unit loads each 


Logic Levels 


High = logic 1 




Low = logic 0 


Transfer Mode 


DMA or program-controlled with 




interrupts 


Data Transfer Rate 


Up to 250,000 16-bit words per sec- 




ond in single-cycle mode 




Up to 500,000 16-bit words per sec- 




ond in burst mode 



Note 

While doing burst mode transfers, the DRV1 1-VC5\ becomes bus 
master and holds the bus until the entire transfer is complete. This 
action can potentially lock out other devices from accessing the 
bus while the transfers are ongoing. This mode of operation is 
consistent with the operation of the 18-bit predecessor product, 
DRV11-B. 



40-2 ■ DRV11-WA General Purpose DMA Interface 



Nonstandard Environmental Specifications 

Operating Temperature 5°C to 50°C (41°F to 122°F) 



■ Related Documentation 

Document Title Order Number 

DRV1 1-WA General Purpose DMA Interface User's Guide EK-DRVWA-UG 

DRV1 1-WA Field Maintenance Print Set MP-01582-01 

DRV1 1 Diagnostic Documentation Kit ZJ244-RZ 

■ Configuration 

The DRV1 1-WA is configured by means of two address selection switchpacks, as 
shown in Figure 40-1. The user can configure the base device address, the inter- 
rupt vector address, and the bus addressing mode. 




Figure 40-1 ■ DRV11-WA Connector and Switch Locations 



Device Address 

The DRV 1 1 -WA contains six device registers, as listed in Table 40- 1 . The factory- 
configured DMA interface base address is 772410. The user can select another 
base address for assignment to the word count register by setting the address in 
the device address selection switches on the module. The remaining register 
addresses are then decoded by the module, as shown in Table 40-1. 
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The location of the device address selection switches is shown in Figure 40- 
1. Switches are set to the ON (closed) position for bits to be encoded as a 1 in 
the base address. Switches set to the OFF (open) position are encoded as a 0 
in the base address. Figure 40-2 shows the address select format and 
presents the switch-to-bit relationship for the device address selection. 



Table 40-1 ■ DRV11-WA Standard Register Address Assignments 



Register 


Mnemonic 


Status 


Address 


Word Count Register 


WCR 


R/W 


772410 


Bus Address Register 


BAR 


R/W 


772412 


Bus Address Extension Register 


BAE 


R/W 


772412 


Control and Status Register 


CSR 


R/W 


772414 


Input Data Buffer Register 


IDBR 


R-O 


772416 


Output Data Buffer Register 


ODBR 


W-O 


772416 



DECODED BY BBS7 



SELECTED BY SWITCHES 



DECODED FOR 
1 OF 4 
REGISTERS 



r \ / \/ \ 

17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 



DEVICE 
ADDRESS 
SELECTION 
SWITCHES 



ON 1 



BYTE— 1 
CONTROL 



OFF 



I I I I I I I I I I 



OFF = "ZERO" 
ON = "ONE" 



figure 40-2 ■ DRV1 1-WA Device Address Selection 



Interrupt Vector Address 

\fector addresses 0-774 are reserved for LSI- 11 system users. The DRVll-^ is 
factory-configured with a vector address of 124. The user can select another 
vector address by reconfiguring the vector address selection switches on the 
module, shown in Figure 40-1. 

\fector address selection switches are set to the ON (closed) position to encode a 
logical 1 in the corresponding address bit. Switches are set to the OFF (open) 
position to encode a logical 0. Figure 40-3 shows the address select format and 
the switch-to-bit relationship for the vector address selection. 
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Figure 40-3 ■ DRV11-WA Interrupt Vector Address Selection 
Addressing Mode 

The user selects either 18- or 22 -bit addressing by means of switch 10 of 
switchpack E40. Setting this switch to the OFF position selects 18-bit address- 
ing; setting it to the ON position selects 22 -bit addressing (see Figure 40-3). 



- Cables and Cabinet Kits 

The DRV11-W^ has two 40-pin connectors that provide the interface to the 
user's device. Two cable assemblies are required. Recommended cables assem- 
blies are listed in Table 40-2 . The listed cables are terminated (one or both sides) 
with H856 40-pin connectors that mate with the connectors on the DRV1 1-^JK\. 

Cable selection is determined by the type of connections used on the user's 
device. The desired cable length (xx) must be specified when ordering. 
(Lengths longer than 25 feet are not recommended for use with the DRV1 l-WA. 



Table 40-2 ■ Recommended DRV11-WA Cable Assemblies 


Cable No. 


Connectors Type Standard Lengths 


BC08R-xx 


H856 to H856 Shielded flat 1, 6, 10, 12, 20, 25 ft 

(0.305, 1.830,3.050,3.660, 
6.100, 7.625 m) 


BC04Z-xx 


H856toopen Shielded flat 6,10,15,25 ft 

(1.830,3.050, 4.575,7.625 m) 
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When ordered at the same time as the system in which it is to be installed, 
the DRV11-WA option includes the base module (M7651), internal cables, 
and the I/O connection panel insert. When ordered as a system upgrade, the 
option includes only the base module. One of the following cabinet kits 
should be chosen for system installation: 

CK-DRV1B-KA For use with the BA23 enclosure 
CK-DRV1B-KB For use with the BA1 1-M enclosure 
CK-DRV1B-KC For use the H349 distribution panel 



Chapter 41 ■ IBV11-A Instrument Bus Interface 



The IBV11-A is an option that interfaces the Q-bus with the instrument bus as 
described in IEEE Standard 488-1975, "Digital Interface for Programmable 
Instrumentation." 



■ Specifications 



Identification 


M7954 


Size 


Dual 


Bower Requirements 


+ 5 Vdc ±5% at 0.8 A (typical) 


Bus Loads 




ac 


1.9 


dc 


1.0 



When connected to the Q-bus, the IBV1 1-A meets the following subsets of 
IEEE Standards 488-1975: 



SHI SRI CI 

AH1 RL1 C2 

TS PP2 C3 

TE5 DO C4 

LE3 

This module is designed to be the only controller on the IEEE bus. Therefore, it 
will not respond to another controller on the bus that issues either a parallel poll 
configure command or a parallel poll control signal. 

■ Related Documentation 

Document Title Order Number 

IBV1 1-A LSI-1 1/lnstrument Bus Interface User's Manual EK-IBV1 1-TM 
Digital Interface for Programmable Instrumentation (IEEE Std. 488- 1975) 
BV1 1-A Field Maintenance Print Set MP-00274-00 

■ Configuration 

The IBV11-A option can be installed in any Q-bus to interface various instru- 
ments via an "interrupt bus." The instrument bus is defined in the TF.F.F Stand- 
ard 488-1985, "Digital Interface for Programmable Instrumentation." Any 
instruments designed to interface with the bus defined in that standard can be 
interfaced to the Q-bus system via the IBV1 1-A. 
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The IBV1 1-A is configvired by means of two switchpacks located on the module 
(see Figure 41-1). Switchpack Si is used to configure the interrupt vector 
address; switchpack S2 is used to configure the device address. 



20-PIN f=f~k 



INSTRUMENT BUS_ / 
CABLE CONNECTOR "T~*- 



VECTOR ADDRESS 
SELECT SWITCHES 
(S1) 

DEVICE 

(IBS & IBD REGISTERS) 
ADDRESS SELECT 
SWITCHES 
(S2) 




Figure 41-1 ■ IBVl 1-A Switch Locations 
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Device Address 

The two registers used by the IBV11-A are listed in Table 41-1. The IBV11-A 
device address is the address assigned to the control and status register. This 
address is selected using switchpack S2, and can be located anywhere between 
160000 and 177776. A switch in the ON position encodes a logical 1 in the 
corresponding device address bit; a switch in the OFF position encodes a logical 
0. The switch-to-bit assignments are shown in Figure 41-2. The IBV1 1-A is fac- 
tory-configured with a device address of 160150. 



Table 41-1 ■ IBV11-A Standard Address Assignments 


Description 


Mnemonic 


Status 


Address 


Registers: 








Control/Status Register 


IBS 


R/W 


160150 


Data Register 


IBD 


R/W 


160152 


Interrupt Vectors: 








Error Vector 


ER2,ER1 




420 


Service \fector 


SRQ 




424 


Command and Talker \fector 


CMD, TKR 




430 


Listener ^ctor 


LNR 




434 



IBS REGISTER ADDRESS FORMAT 



15 


14 


13 


12 


11 


10 


09 08 


07 


06 


05 


04 


03 


02 


01 


00 


1 


1 


1 






















0 


R 


B 



STANDARD 
ADDRESS 

CONFIGURATION 0FF 0FF 0FF 0FF 0FF 0FF °, N °, N 0FF °, N 
(160150) 



S2 INDIVIDUAL 
SWITCH NUMBERS 



1 2 3 



5 6 7 8 9 10 



BYTE 
POINTER 
BIT 

0 = IBS REGISTER 

1 = IBD REGISTER 
NORMALLY 0 
(RESERVED FOR 
FUTURE USE) 



NOTES: 

1. OFF = LOGICAL 0; ON = LOGICAL 1 

2. ONLY THE IBS REGISTER ADDRESS IS CONFIGURED VIA S2. THE IBD REGISTER ADDRESS 
ALWAYS EQUALS THE IBS REGISTER ADDRESS +2. 



Figure 41-2 ■ IBV1 1-A Device Address Selection 



41-4 ■ IBV11-A Instrument Bus Interface 
Interrupt Vectors 

The IBV11-A can generate four separate interrupts, as listed in Table 41-1, and 
therefore requires four consecutive interrupt vectors. Interrupts are prioritized 
in the IBV1 1-A. A summary of the four interrupts is given in Table 41-2. 

The base vector address can be assigned in the range of 0-360 by setting 
switches 1 through 5 of switchpack Si. A switch in the ON position encodes a 
logical 1 in the corresponding vector address bit; a switch in the OFF position 
encodes a logical 0. The switch-to-bit assignments are shown in Figure 41-3. 
The IBV1 1-A has a faaory-configured vector address of 420. 

Switch 8 of switchpack Si is used to enable (the OFF position) or disable (the 
ON position) the ER1 interrupt. 



Switches 6 and 7 of switchpack Si are unused. 





Table 41-2 


■ IBV11-A Interrupt Summary 


Priority 


Interrupt 


Vfector 


Cause of Interrupt 


Highest 


ER2.ER1 


XXX +00 


Error condition 


Second highest 


SRQ 


XXX +04 


A device connected to the instru- 
ment bus is requesting service. 


Third highest 


TKR, 
CMD 


XXX+10 


The IB VI 1-A is an active talker and 
is ready for the processor to output 
a byte to the low byte of the IBD 
register. (The D3V1 1-A will normally 
then transmit the byte over the 
installation bus to the active lis- 
teners).) 


Lowest 


LNR 


XXX+14 


The IBV1 1-A is an active listener 



and has a data byte to be read by 
the processor. 



XXX = User-configured interrupt vector address 
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0 
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0 
















0 


0 



STANDARD VECTOR ADDRESS 
CONFIGURATION (000420) 



S1 INDIVIDUAL 
SWITCH NUMBERS 



rr 



INTERRUPT VECTOR 



ON OFF OFF OFF ON 



NOT USED 



0 = ERROR 

1 = SERVICE REQUEST 

0 = COMMAND AND TALKER 

1 = LISTENER 
ON = DISABLE ERR1 

r INTERRUPTS 
(NOTE 3) 

OFF = NORMAL (ENABLE) 
ERR1 INTERRUPTS 



8 



NOTES: 

1. OFF = LOGICAL 0; ON = LOGICAL 1 

2. ONLY THE VECTOR ADDRESS BITS (8 : 4) ARE CONFIGURED VIA S1 . BITS 3 AND 2 ARE IBV1 1 -A 
HARDWARE-SELECTED FOR THE FUNCTIONS SHOWN. 

3. S1 -8 OFF = IBV1 1 -A IS THE ONLY SYSTEM CONTROLLER CONNECTED TO THE INSTRUMENT 
BUS; ERR1 INTERRUPTS ENABLED. S1-8 ON = ANOTHER SYSTEM CONTROLLER IS CON- 
NECTED TO THE INSTRUMENT BUS; ERR1 INTERRUPTS DISABLED. 



Figure 41-3 ■ IBV11-A Vector Address Selection 



■ Cables and Connectors 

The IBV1 1 -A is connected to the first device on the instrument bus via a BN 1 1 A 
cable (supplied with the module), as shown in Figure 41-4. One end is termi- 
nated with a 20-pin connector that mates with the 20-pin connector on the 
IBV1 1-A module; the other end is terminated with a 24-pin double-ended con- 
nector that conforms to the IEEE 488-1975 standard — the cable can be con- 
nected to any device conforming to that standard. The double-ended connector 
contains a male 24-pin and a female 24-pin connector in the same housing. 
These allow for "linear* and "star" connections to instruments connected to the 
instrument bus, as shown in Figure 41-5. One BN 1 1 A cable is required for each 
IBV1 1-A module in a system. 

The linear arrangement shown in the figure includes five devices (or instru- 
ments), A through E. There is no particular significance to the sequence shown, 
or the electrical position along the instrument bus. Unlike the Q-bus, the posi- 
tion along the bus does not structure device priority in the system. 

The star arrangement shown in the figure allows five devices to be connected by 
stacking instrument cable connectors on the BN1 lA's double-ended connector. 
Double-ended connectors on instrument bus cables will normally include cap- 
tive locking screws on each connector assembly (two each), allowing stacked 
connectors to be secured together in a single assembly. 
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Figure 41-4 ■ 23NI 2^4 Instrument Bus Cable 
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V 



(A) LINEAR ARRANGEMENT 



A 



DEVICE E 



BN01A CABLES 



K£>|BV11*n Q BN11A CABLE Q 



V 




DEVICE D 



(B) STAR ARRANGEMENT 

Figure 41-5 ■ Linear and Star Configurations 
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Optional Cables 

To connect the M7954 module to the first instrument: 

BN11A-02 2 m (78.7 in) 

BN11A-04 4 m (157.5 in) 

To connect instrument to instrument: 

BN01A-01 lm (39.4 in) 

BN01A-02 2 m (78.7 in) 

BN01A-04 4 m (157.5 in) 

Note 

The IBV1 1-A is available as an add-on option for installation by 
technically experienced customers. It is compatible with the sys- 
tem backplane but is not installed in a Digital manufacturing facil- 
ity. The EBV1 1-A option does not include an I/O connection panel 
insert, nor is it qualified for use in an FCC Class A system. 
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Chapter 42 - IEQll-A DMA Interface Option 



The IEQll-A option is a DMA controller that interfaces a Q-bus system to two 
independent instrument buses (EC/IEEE). These instrument buses conform to 
both the European Standard IEC 625-1 and the U.S. Standard IEEE 488-1978. 
Each instrument bus can have up to fifteen devices (including the IEQll-A 
option itself) in a sequential configuration. 



■ Specifications 



Identification 


M8634 


Size 


Quad 


Bower Requirements 


+ 5Vdc ±5%, 3.0 A 


Logic Levels 


TTL 


Bus Loads 




ac 


2.0 


dc 


1.0 


IEC/IEEE Bus Load 


1 


Operating Mode 


Programmed I/O transfers with 




interrupt DMA data transfers, byte 




addressing 


Transfer Rate 


Up to 150 Kbytes/sec during a DMA 




block transfer 


Maximum Block Length 


65 Kbytes 


Addressable Memory Range 


256 Kbytes (18-bit) 




4 Mbytes (22-bit) 


Priority Level 


BR4 


Nonstandard Environmental Specifications 


Operating Temperature 


5°Cto50°C(41°Fto 122°F) 
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■ Related Documentation 



Document Title 

PDP-1 1 Bus Handbook 

IEQ1 1-A Field Maintenance Print Set 

IEU/IEQ Diagnostic Documentation Kit 

IEU11-A/IEQ11-A User's Guide 

Service Information Guide for IEC/IEEE Bus Interfaces 



Otder Number 

EB-17525-20 
MP-01 180-00 
ZJ361-RZ 



EK-IEUQ1-UG 
EY-1064E-PO 



■ Configuration 

The IEQ11-A interface module (M8634) is configured by means of two DIP 
switchpacks and eight jumpers, as shown in Figure 42-1. These switches and 
jumpers are used to select the following items: 

■ Device address 

■ Interrupt vector address 

■ Backplane type 

■ Interrupt priority level 
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I I I I I I I I I 
AI7 13 | | | | | | | | | 3 0 

1 1 1 M 1 1 1 1 I o 1 1 I o I o I o I o 1 1 I o I o I x | x | xfxl 

X = RELATIVE ADDRESS 



SWITCHPACK E46 



ON = 1 
OFF = 0 



1 2 3 4 5 6 
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15 



I I I I I I 
9 I I I I I I 2 
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VECTOR ADDRESS 



(270) 



/ 



X = VECTOR + 4 
(SECOND VECTOR) 



Figure 42-1 ■ M8634 Module Layout 
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Device Address 

The IEQ1 1-A interface module contains a set of eight device registers used for 
program control. The mod? ?le device address is the address assigned to the first 
of these eight registers. The IEQ1 1-A is factory-configured for a device address 
of 17764 100. If the system configuration requires another address (for example, 
if this is the second of two IEQ1 1-A modules in the system), the switches in DIP 
switchpack E41 must be configured for the new address. 



A switch set to the ON position encodes a logical 1 in the corresponding device 
address bit; a switch set to the OFF position encodes a logical 0. Table 42-1 lists 
the switch-to-bit relationship for the device address selection switches. 





Table 42-1 


■ IEQ11-A Device Address Switches 




E41 Switch 


1 2 


3 4 5 6 7 8 


9 


Address Bit 


12 11 


10 9 8 7 6 5 


4 



Interrupt Vector Address 

The IEQ1 1-A can generate two independent interrupts (one for each bus that it 
can monitor), and therefore requires two consecutive interrupt vectors. The 
vector address for which the module is configured is the address assigned to the 
first of the two interrupt vectors. The IEQ1 1-A is factory-configured for a start- 
ing vector address of 270. If the system configuration requires another address 
(for example, if this is the second of two IEQ11-A modules in the system), the 
switches of DIP switchpack E46 must be configured for the new address. 



A switch set to the ON position encodes a logical 1 in the corresponding vector 
address bit; a switch set to the OFF position encodes a logical 0. Table 42-2 lists 
the switch-to-bit relationship for the vector address selection switches. 



Table 42-2 


■ IEQ11-A Interrupt Vector Address Switches 


E46 Switch 1 


2 3 4 5 6 


Address Bit 8 


7 6 5 4 3 



Backplane and Continuity Jumpers 

The IEQ11-A interface module can be installed in any Q-bus backplane that 
accepts quad-height modules. It can support either 18-bit or 22 -bit addressing. 
Jumpers Wl through W3 must be configured to accommodate the specific 
backplane used. In addition, jumpers W7 and W8 must be properly configured 
to provide continuity for the interrupt acknowledge (BIAK) and direct memory 
access grant (BDMG) bus signals Table 42-3 summarizes this backplane-depen- 
dent jumpering. 
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Table 42-3 ■ IEQ11-A Backplane Configuration Jumpers 


Backpla 


Q-Bus Structure 
ties SIotA/B SlotC/D 


Module Jumper Settings 
Wl W2 W3 W7 


W8 


H9276 


22-bit Q-bus 


CD-bus 


Out In In Out 


Out 


H9273 


18-bit Q-bus 


CD-bus 


In Out Out Out 


Out 


H9275 


22-bit Q-bus 


22-bit Q-bus 


Out In In In 


In 


H9270 


18-bit Q-bus 


18-bit Q-bus 


In Out Out In 


In 


DDV11-B 18-bit Q-bus 


18-bit Q-bus 


In Out Out In 


In 



Note 

If the IEQ1 1-A interface module is installed in a Q/CD backplane 
and the jumpers W7 and W8 are installed, pin CM1 is shorted to 
CN1 and pin CR1 is shorted to CS1 on the adjacent higher-num- 
bered slot. These connections can be obstructive in some cases 
and should be deleted by removing the jumpers. 

Interrupt Priority Level 

The IEQ1 1-A interface module is factory-configured to support only one inter- 
rupt level (BIRQ 4). However, the module can accept the multilevel interrupt 
chip, if desired. The desired interrupt level can then be selected by configuring 
jumpers W4 through W6, as shown in Table 42-4. 



Table 42-4 " IEQ11-A Interrupt Priority Level Jumpers 



Interrupt Level 


W4 


W5 


W6 


BR 4 


In 


In 


In 


BR 5 


In 


Out 


Out 


BR 6 


Out 


Out 


In 


BR 7 


Out 


In 


Out 
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■ Cables 

The IEQ11-A interface module is connected to the IEC bus by the bulkhead/ 
cable assembly BN1 1E-01 and to the IEEE bus by the bulkhead/cable assembly 
BN1 1F-01. In addition to these parts, the following items are also available from 
Digital: 

■ IEC standard cable (BN01C-02) that can be used as an interconnecting cable 
on the IEC bus. 

■ IEEE standard cable (BN01A-02) that can be used as an interconnecting cable 
on the IEEE bus. 



Up to fifteen devices (including the IEQ11-A interface module) can be con- 
nected to the IEC/IEEE bus I, as well as to the IEC/IEEE bus H The maximum 
length of cable that can be used to connect two devices is 2 meters, and the total 
transmission path length over the interconnecting cables cannot exceed 20 
meters. 
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Chapter 43 - Introduction to Peripheral Interfaces 



Digital offers a variety of peripheral options for use in Q-bus systems. 

■ LPV11 Printer Option 

The LPV11 printer option consists of an interface module, an interface cable, 
and either an LP05 or an LA 180 line printer. The interface module provides 
programmed control of data transfers and provides printer strobe signals 
appropriate for either printer. The LA 180 DECprinter is a high-speed printer 
that prints 180 characters per second. The LP05 printer can print 240 or 300 
lines per minute, depending on the model selected. 

- RLV12 Disk Controller 

The RIV12 disk controller interfaces up to four RL01/02 disk drives to any Q- 
bus system. The RL01 and RL02 are random-access, mass storage subsystems 
that store data in fixed-length blocks on a preformatted disk cartridge. Each 
RL01 can store 5.24 million bytes and each RL02 can store 10.48 million bytes. 
The RLV12 transfers data to and from the Q-bus using direct memory access 
(DMA) transactions. The RLV12 supports 18- or 22 -bit addressing. 

- RQC25 Disk Controller 

The RQC25 is a disk controller module that interconnects the RC25 fixed/ 
removable disk subsystem to any Q-bus system. The RC25 disk subsystem has 
52 Mbytes of formatted user data — a 26-Mbyte fixed Winchester disk com- 
bined with a 26-Mbyte sealed removable cartridge. Because it uses the Mass 
Storage Control Protocol (MSCP), the RC25 is compatible with other Digital 
Storage Architecture disk subsystems. 

■ RQDX1 Disk Controller 

The RQDX1 is an intelligent controller with an onboard microprocessor used to 
interface the Q-bus with 1 1-Mbyte RD5 1 and 3 1-Mbyte RD52 Winchester disk 
drives as well as 0.8-Mbyte RX50 dual diskette drives. Data is transferred to the 
host system via block-mode DMA. Programs in the host system communicate 
with the controller and disk drives using the Mass Storage Control Protocol 
(MSCP) of the Digital Storage Architecture. 
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- RXV21 Floppy Disk Option 

The RXV21 floppy disk option is a random-access, mass storage device that 
stores data in fixed-length blocks on a preformatted, flexible diskette. Each 
diskette can store and retrieve up to 512 Kbytes of data. The RXV21 system 
consists of an interface module, an interface cable, and either a single or dual 
RX02 floppy disk drive. The interface module converts the RX02 I/O bus to the 
Q-bus structure. It controls interrupts, decodes device addresses for register 
selection, and handles the data exchange between the RX02 and the processor 
using DMA data transfers. 

■ TQK25 Streaming Tape Drive Interface 

The TQK25 interface connects the Q-bus to an external TK25 streaming tape 
drive. The TK25 is a cartridge tape drive designed for fast backup of the high 
capacity mini- Winchester disks. The TK25 will serially record up to 60 Mbytes 
on a Vi-inch tape cartridge. 

- TSV05 Tape Transport Subsystem 

The TSV05 tape transport subsystem provides magnetic tape storage capabili- 
ties to Q-bus systems. The subsystem reads or writes up to 160 Kbytes per sec- 
ond in ANSI standard format. Data is recorded by phase encoding 1,600 bits 
per inch on nine-track tape. Tape formatting, error detection and correction, 
and self-test diagnostics are included as integral components of the TSV05 
subsystem. 

■ TU58 Cartridge Tape Drive 

The TU58 is a low-cost intelligent mass storage device that offers random access 
to block-formatted data on pocket-size cartridge media. It is ideal as an inex- 
pensive archive mass storage or as a software update distribution medium. A 
dual-drive TU58 offers 5 12 Kbytes of storage space. 
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The LPV11 printer option is a high-speed line printer system for use with a 
Q-bus system. There are 12 option numbers (listed in Table 44-1) that define 
the type of printer used and four primary power (line) voltages. 

Table 44-1 ■ LPV11 Option Model Numbers 





m. iiiiituy tuwci 


Printer A^onpl 


LPVll-PA 


115 V, 60 Hz 


LA180-PA 


LPV11-PB 


230 V, 60 Hz 


LA180-PB 


LPV11-PC 


115 V, 50 Hz 


LA180-PC 


LPV11-PD 


230 V, 50 Hz 


LA180-PD 


LPV11-VA 


115 V, 60 Hz 


LP05-VA 


LPV11-VB 


230 V, 60 Hz 


LP05-VB 


LPV11-VC 


115 V, 50 Hz 


LP05-VC 


LPV11-VD 


230 V, 50 Hz 


LP05-VD 


LPV11-WA 


115 V, 60 Hz 


LP05-WA 


LPV11-WB 


230 V, 60 Hz 


LP05-WB 


LPV11-WC 


115 V, 50 Hz 


LP05-WC 


LPV11-WD 


230 V, 50 Hz 


LP05-WD 



■ Specifications 



Interface Module 



Identification 


M8027 




Size 


Dual 




Power Requirements 


+ 5 Vdc, at 0.8 A (typical), 
1.4 A (maximum) 




Bus Loads 

ac 
dc 


1.4 
1.0 




LP05 Line Printer 


Power Requirements 


115 Vac ±10% 50 to 60 Hz 
230 Vac ±10% 50 to 60 Hz 
700 W 


±3 Hz or 
±3 Hz 
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Printer Characteristics 




Print Rate 


LP05-Vx: 300 lines/min 




LP05-Wx: 240 lines/min 


Characters per Line 


132 


Character Set 


LP05-Vx: uppercase only 




LP05-Wx: uppercase and lowercase 


Dimensions 


Height: 1.14 m (45 in) 




Width: 0.81 m (32 in) 




Depth: 0.56 m (22 in) 




Weight: 150 kg (330 lb) 


Environmental 




Operating Temperature 


10°C to 32°C (50°F to 90°F) 


Humidity 


30% to 90% (no condensation) 


LA180 DECprinter 


Power Requirements 


90-132 Vac or 180-264 Vac 




50 or 60 Hz ±lHz 




400 W maximum (printing) 




200 W maximum (idle) 


Printer Characteristics 




Print Rate 


180 characters/s 


Characters per Line 


132 


Character Set 


Uppercase and lowercase 


Related Documentation 




Document Title 


Order Number 


LP25 Line Printer Maintenance Guide 


ER-0LP25-5V 


LPV1 1 Printer User's Manual 


EK-LPV11-OP 


LA180 DECprinter I User's Manual 


EK-LA180-OP 


LA180 Field Maintenance Print Set 


MP-LA180-00 


LA 180 DECprinter I Maintenance Manual EK-LA180-MM 


LP05 Technical Manual, Model 2230 Line Printer Dataproducts Corporation 


LPV1 1-V Field Maintenance Print Set 


MP-00467-00 



■ Configuration 

The LPV11 interface module is shipped from the factory with jumpers con- 
figured for standard (Digital software-compatible) device and interrupt vector 
assignments. It is normally not necessary for the user to configure the address or 
vector jumpers unless special device addresses and/or interrupt vectors are 
desired. The factory-installed jumpers are shown in Figure 44-1. These jumpers 
can be removed by carefully cutting each end close to the printed circuit board. 
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In addition to the factory jumpers, there is an alternate set of wirewrap pins 
that allow the user to install additional or replacement jumpers by using the 
designated wirewrap pins. In Figure 44-1, the dots represent wirewrap pins 
and a line indicating a pair of pins shows the electrical connection that must 
be wirewrapped to insert that jumper. Table 44-2 lists the factory jumpers 
installed and the additional jumpers that can be installed, as well as the asso- 
ciated functions. The factory-set addresses are listed in Table 44-3. 

Note 



Jumpers F + (factory-installed W6) and F- do not have associated 
wirewrap pins. These jumpers must be installed by soldering and 
removed by cutting or unsoldering. 



Table 44-2 ■ LPV11 Jumper Designations 


Jumper* 


Function 


A3 


Device Address 


A4 (W2) 


Device Address 


A5(W3) 


Device Address 


A6 


Device Address 


A7 (W4) 


Device Address 


A8 


Device Address 


A9 


Device Address 


A10 


Device Address 


All 


Device Address 


A12 


Device Address 


F(W6) 


Error Filter 


P 


Parity 


T(W7) 


Translate to Uppercase 


V2 (W9) 


Interrupt Vector 


V3 (W10) 


Interrupt Vector 


V4(W11) 


Interrupt Vector 


V5 (W12) 


Interrupt Vector 


V6 (W13) 


Interrupt Vector 


V7 


Interrupt Vector 


V8 (W14) 


Interrupt Vector 


D(W1) 


Bus Reply Timing 



* Jumpers without W designation are not normally factory-installed. 
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NOTE: 

O = JUMPERS BROKEN FOR CLARITY ON THIS FIGURE. 
^ THESE WIREWRAP JUMPERS WOULD NORMALLY BE 
USED TO REPLACE PREVIOUSLY REMOVED FACTORY 
y INSTALLED (W) JUMPERS (SHOWN INSTALLED). 



o = WIREWRAP PIN. 

Figure 44-1 ■ LPV11 Jumper Locations 
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Table 44-3 ■ LPV11 Standard Address Assignments 


Description Mnemonic 


Status 


Address* 


Registers: 






Control and Status Register LPCS 


R/W 


177514 


Data Buffer Register LPDB 


R/W 


177516 


Interrupt \fector: 






DONE or ERROR 




200 



* Second module addresses are placed in floating device address and floating vector 
address space. 



Device Address 

The LPV11 is factory-configured with a control and status register (LPCS) 
address of 177514. The data buffer register (LPDB) is always configured at 
LPCS+2. If more than one LPV11 option is installed in the system, or if special 
device addresses are required, remove and/or install jumpers (one for each 
LPCS address bit), as shown in Figure 44-2. 



BITS 15 14 13 12 11 10 09 08 ^)7 06 05 04 03^ 02 01 00 
DEVICE ADDRESS 



FORMAT 



J I J I I I I I I I L- 

R R R R R I R I I R 

I I J I I I I I I I 



(BANK 7 SELECTED) 

FACTORY R 
CONFIGURATION 
LPCS = 177514 

LPDB = 177516 A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 



LPCS 
1 = LPDB 



JUMPER 



(W4) (W3)(W2) (FACTORY INSTALLED) 



I = INSTALLED = LOGICAL = 0 
R = REMOVED = LOGICAL = 1 

Figure 44-2 ■ LPV11 Device Address Selection Jumpers 
Interrupt Vector 

The LPV11 is factory-configured with an interrupt vector address of 200. If 
more than one LP VI 1 option is installed in the system, or if a special interrupt 
vector is required, remove and/or install jumpers (one for each vector bit), as 
shown in Figure 44-3. 
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BITS 15 14 
VECTOR ADDRESS 
FORMAT 



09 08 07 06 05 04 03 02 01 00 



0 


0 










0 


0 


1 


0 


0 


0 


0 


0 


0 


0 



I = INSTALLED = LOGICAL 0 
R = REMOVED = LOGICAL 1 



FACTORY \ 
CONFIGURATION I R 
= 200 



I I I I 



I I I I I I I 

\(W10) \ 



JUMPER V9 V7 V6 V5 
(FACTORY INSTALLED) (W14) (W13)(W12) 

V4 V2 
(W11) (W9) 

Figure 44-3 ■ LPV11 Interrupt Vector Selection Jumpers 
Bus Reply Tuning 

Jumper D (Wl) is factory-installed to delay the BRPLY bus signal timing for 
LPV1 1 use with LA 180 printers. If desired, this jumper can be removed for use 
with future printers. However, the LP05 will function if it is left installed. 

Uppercase Only 

Jumper W7 is factory-installed and jumper T is not installed, thereby enabling 
uppercase and lowercase letters to be printed. If lowercase letters are not 
desired, remove W7 and install jumper T. This will cause the LPV1 1 interface to 
translate all lowercase letters to uppercase before transmission to the printer. 
This feature allows files that have been configured for 96-character printers to 
be printed on 64-character printers with minimum software overhead. 

Do not configure the module with both jumpers W7 and T installed. 
Parity 

Jumpers W8 and P select the desired parity mode. The LPV1 1 is factory-con- 
figured with W8 installed and jumper P not installed, thereby enabling parity 
bit 7 to be transmitted to the printer. Configure the parity option desired as 
shown in the following table. Do not configure the module with both jumpers 
W8 and P installed. 

Parity Option Jumper W8 Jumper P 

Normal parity bit Installed Removed 

No parity, bit 7 low Removed Removed 

No parity, bit 7 high Removed Installed 

Note 

If the LPV11 interface module is used with an LP05 printer 
equipped with the Direct Access \fertical Form Unit (DAVFU), it is 
recommended that the user remove jumper W8. The LPV1 1 inter- 
face module does not support the DAVFU function. 
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Error Filter 

The LPV11 interface module contains an error filter (time delay) circuit that is 
automatically selected when the module is used with an LA 180 DECprinter. 
Jumper F + (W6) is factory-installed, selecting the error filter for use with LP05 
printers. However, its use with the LP05 is optional. If desired, remove the error 
filter by removing jumper W6 and installing F-. Do not configure the module 
with both F- and W6 installed. 

■ Cables 

The following external cables are recommended for use with the LPV11 
module: 

BC1 1S-25 25 ft twisted-pair cable with H856 connector on each end, 

to connect to the LA180 printer 
70- 1 12 12-25 40-pin Berg to Winchester LP1 1 interface cable to connect 

to the LP05 printer 
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The RLV12 disk controller interfaces RL02 and RL01 disk drives to any quad- or 
hex-size backplane that uses 16-, 18-, or 22 -bit Q-bus. 



- Specifications 
RLV12 Disk Controller 



Identification 


IVioUol 


Size 


Quad 


Power Requirements 


+5Vdc ±5% at 5.0 A 




+ 12Vdc ±5% at 0.1 A 


Bus Loads 




ac 


3.0 


dc 


1.0 


Data Transfer Rates 


4.9 u,s/word (average) drive to 




controller, controller to memory 




13.9 |xs/word (peak) drive to 




controller 




2.0 u,s/word (peak) controller to 




memory 


Error Detection Capability 


Cyclic redundancy check (CRC) on 




data and headers. Memory parity error 




abort for use with memories that have 




parity checking. 


RL01/RL02 Disk Drives 


Medium 


Magnetic disk cartridge 


Recording surfaces 


2 data surfaces 


Magnetic heads 


2 read/write heads 
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Recording capacity (formatted) 


RL01 RL02 


Cylinders per cartridge 


256 512 


Tracks per cylinder 


2 2 


Tracks per cartridge 


512 1024 


Sectors per track 


40 40 


Bytes per sector 


256 256 


Bytes per track 


10,240 10,240 


Bytes per cylinder 


20,480 20,480 


Mbytes per cartridge 


G A 1 f\ AO 

5.24 10.48 


Recording method 


Modified frequency modulation 


Performance 




Transfer Rate 


40-sector (16-bit data words): 4.9 (xs/ 




word (avg) drive to controller, control- 




ler to memory; 3.9 |is/word (peak) 




drive to controller 


Head Risitioning Time 


55 ms (average); 17 ms (one track); 




100 ms (maximum) 


Revolution Latency 


12.5 ms (average) 


Operating Environment 




Temperature Range 


10°C to 40°C (50°F to 1 14°F) at sea 




level 


Relative Humidity 


10% to 90%, noncondensing 


Wet-bulb Temperature 


28°C (82°F) maximum 


Altitude 


Up to 2400 m (8000 ft) at maximum 




temperature of 36°C (96°F) 


Heat Dissipation 


150W(546Btu/hr) 


Rower 




Drive 


Single-phase 


Starting Current 


5 A (rms) maximum, 120 V, 47/63 Hz; 




2.5 A (rms) maximum, 240 V, Hz 
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Mechanical Drive 

Size 

Weight 
Mounting 



Cartridge 



48 cm x 63.4 cm x 27 cm 
(19 in x 25 in x 10.5 in) 
33.75 kg (75 lb) 

The drive mounts on slides in a stand- 
ard 48.26 cm ( 19 in) cabinet (pro- 
vided). Recommended maximum 
height from floor is 18.9 cm (48 in). 
Embedded servo. Top-loading car- 
tridge with two data surfaces. 



Standard Length Cables 

Power cord 

Controller to First Drive 
Drive-to-drive 



2.74 m (9 ft) 
1.83 m (6 ft) 
3.05 m (10 ft) 



Related Documentation 

Document Title Order Number 

RLV12 Disk Controller User's Guide EK-RLV12-UG 

RLV12 Disk Controller Technical Description EK-RLV12-TD 

RLV12 Field Maintenance Print Set MP-01282-00 

RL01/RL02 User's Guide EK-RL012-UG 

RL01/RL02 Pocket Service Guide EK-RL012-PS 

RL01 Field Maintenance Print Set MP-00347-00 

RL01 Illustrated Parts Breakdown EK-ORL01-IP 

RL02 Field Maintenance Print Set MP-00553-00 

RL02 Illustrated Parts Breakdown EK-ORL02-IP 
RLV1 1/RL01/RL02 Diagnostic Documentation Kit ZJ285-RZ 



" Configuration 

The RLV12 module is configured by means of several jumpers, as shown in Fig- 
ure 45-1. The user can select the following features: 

■ Device address 

■ Interrupt vector address 

■ Bus addressing mode 

■ Memory parity error abort feature 
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Device Address Selection 

Software control of the RLV12 is performed by four or five device registers— 
CSR, BAR, DAR, MPR, and BAE. Four registers are used for 16- or 18-bit 
addressing; five registers are used for 22 -bit addressing. The bus address exten- 
sion regisfr (BAE) is added for upper address bit selection for 22 -bit DMA 
addressing. The device starting address is assigned to the CSR, with the other 
registers being automatically assigned to the sequential addresses following, as 
shown in Table 45-1. 

Bits <3: 12 > of the device starting address are selected by jumpers, as shown in 
Figure 45-1. A jumper connected to ground (M22) encodes a logical 1 in the 
corresponding address bit, an unconnected jumper encodes a logical 0, and a 
jumper connnected to 5V (Mil) encodes an X (don't care) condition. Figure 
45-2 shown the RLV12 device starting address format. 

Note 

For 22 -bit addressing, bit A3 is not decoded in the starting address 





TV |_l AC 1 

Table 45-1 


■ Address Selection 




Device Address 


16-Bit Addressing 


18-Bit Addressing 


22-Bit Addressing 


Address Range 


160000-177770 


760000-777770 


17760000-17777760 


C J J A J J 

standard Address 




T7AA(V\ 
1 /'KfUU 


1 ~I~1~IAA(\C\ 


Number of Registers 


4 


4 


8 (only 5 used) 


Registers Used 


CSR( 174400) 


CSR (774400) 


CSR (17774400) 




BAR (174402) 


BAR (774402) 


BAR (17774402) 




DAR( 174404) 


DAR (774404) 


DAR (17774404) 




MPR( 174406) 


MPR (774406) 


MPR (17774406) 








BAE (17774410) 


Jumpers Used 


M22 (T) to M17, M20, 


M22 (T) toM17, M20,M21 


M22Cr)toM17, M20,and 




andM21 




M21;Mll("X")toM12 


Interrupt Vector 


Address Range 


0-774 


0-774 


0-774 


Standard Address 


160 


160 


160 



Jumpers Used 



M3mtoM6,M7,andM8 M3 ("1") toM6,M7, andM8 M3 ("1") to M6, M7, and M8 



45-6 ■ RLV12 Disk Controller 



ji 



ENABLE CRYSTAL 
-M29 

-M28 



ENABLE 
VCO CLK 
M27 M26 

M 



\ 



TEST POINT 
M30 



W3 

DEVICE 
ADDRESS 
PINS 



W2 



M11 
M12 
M13 
M14 
M15 
M16 
M17 
M18 
M19 
M20 
M21 
W1M22 



+5V > \ 
A3 
A4 
A5 
A6 
■ A7 

- A8 
• A9 

- A10 

- A11 

- A12 

- GND 



/'MEMORY PARITY ERROR 
ABORT SELECTION 

J SEE NOTE 

\JM25 



M10 M9 M8 M7 M6 M5 M4 M3 



V8 V7 V6 V5 V4 V3 V2 VEC TO BUS H 



M2 r—l 



E23 



PASS CD PRIORITIES 
(CDMG, CIAK) 

NOTE: 

THE MEMORY PARITY ERROR ABORT 
FEATURE IS AVAILABLE FOR USE 
WITH MEMORIES THAT HAVE PARITY 
ERROR CHECKING. 
THIS FEATURE DOES NOT HAVE TO 
BE DISABLED FOR MEMORIES THAT 
DO NOT HAVE PARITY ERROR 
CHECKING. THE PINS ARE 
CONNECTED AS FOLLOWS: 



M1 

ENABLE 

22-BIT ADDRESSING 



CONNECTION 


FUNCTION 


M23 - M24 


NO PARITY 


M24 - M25 


PARITY ERROR ABORT 



Figure 45-1 ■ RLV12 Jumper Locations 
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21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 



1 


1 


1 


1 


1 


1 


1 


1 


1 


A12 


A11 


A10 


A9 


A8 


A7 


A6 


A5 


A4 


A3 









BANK SELECT 7 
FOR 18-BIT 
ADDRESSING 



BANK SELECT 7 FOR 
22-BIT ADDRESSING 
(CONNECT M1 TO M2) 



FACTORY 
CONFIGURATION 



M21 M20M19M18M17M16M15M14M13M12 

V , ' 

BUS ADDRESS PINS 



CSR 
BAR 
DAR 
MPR 
BAE 



774400 
774402 
774404 
774406 
774410 



CONNECT TO GROUND (PIN M22) TO DECODE A LOGICAL ONE. CONNECT 
TO +5V (PIN M1 1) FOR A DONT CARE (X) CONDITION. NO CONNECTION 
DECODES A LOGICAL ZERO. 



Figure 45-2 ■ RLV12 Device Address Format 



Bus Selection 

The RLV12 module can be used in 16-, 18- or 22 -bit Q-bus systems. When 
shipped from the factory, the module operates in 16- and 18-bit systems. To 
enable 22 -bit operation, install jumper M 1 to M2 , shown in Figure 45 - 1 . When 
installed, this jumper enables bank select 7 (BBS7) to be determined by the 
upper address bits <13:21>. When the jumper is removed, the RLV12 has an 
18-bit mode bank select 7 and can replace an existing RLV1 1 as the disk control- 
ler for RL01 and RL02 disk drives. 



Interrupt Vector 

The interrupt vector address can be in the range of 0 to 774. The interrupt 
vector is preset at the factory to 160. The user can select another vector by 
changing the jumpers for vector address bits <2:8>, as illustrated in Figure 
45-3. A connection to VEC TO BUS (pin M3, shown in Figure 45-1) generates a 
logical 1 for the corresponding bit; no connection generates a logical 0. 
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21 20 19 18 10 09 08 07 06 05 04 03 02 01 00 











Pn 
























0 


0 










0 


V8 


V7 


V6 


V5 


V4 


V3 


V2 


0 


0 



FACTORY 



CONFIGURATION 

160 T T T T T T " 

0 0 1110 0 



M10M9 M8 M7 M6 M5 M4 

V y ' 

INTERRUPT VECTOR PINS 

CONNECT TO PIN M3 TO DECODE A LOGICAL ONE. 
NO CONNECTION DECODES A LOGICAL ZERO. 



Figure 45-3 ■ RLV12 Interrupt Vector Format 

Interrupt Request Level 

The RLV12 interrupts at priority level 4. 

Memory Parity Error Abort Feature 

When reading the system's optional memory with parity error detection, a par- 
ity error will set bits OPI and NXM of the CSR. This is a unique error condition 
that aborts the current command to the RLV12. This error abort feature is possi- 
ble only with memories that have parity data bits. 

The RLV12 is shipped from the factory with the memory parity error abort fea- 
ture enabled. To disable the feature, remove the jumper between pins M24 and 
M25 and install a jumper between pins M23 and M24 (see Figure 45-1). This 
feature does not need to be disabled for nonparity memories because parity 
errors are not generated. 

Jumpers That Remain Installed 

The module has two jumpers, Wl and W2, that enable priority signals to pass 
through the module. The module is factory-configured with these jumpers 
installed, and they should be left in. 

Jumper Signal 

Wl CIAKItoCIAKO 
W2 CDMGI to CDMGO 

One jumper, W3, enables the word count register to automatically increment 
during a DMA operation. This jumper is used for factory testing and should be 
left in. 
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Two jumpers on the module disable the crystal oscillator and the voltage- 
controlled oscillator (VCO) during factory testing. These jumpers should be 
left in. 



Jumper Oscillator 

M26-M27 VCO 
M28-M29 Crystal 

■ Cables and Cabinet Kits 

The following optional external cables are available for use with the RIV12 
disk controller module: 

Cable Part Number Length 

BC20J-20 7012 122-20 6 m (20 ft) 

BC20J-40 7012 122-40 12 m (40 ft) 

BC20J-60 70 12 122-60 18 m (60 ft) 



Note 

The total length of the cable(s) from the controller to the last drive 
must not exceed 30 m ( 100 ft). 

When ordered at the same time as the system in which it is to be installed, the 
RLV12 option (model number RLV12-AP) includes the base module (M8061), 
internal cables, and the I/O connection panel insert. When ordered as a system 
upgrade, the RLV12 option includes the base module only. One of the following 
cabinet kits should be chosen for system installation: 

CK-RLV1A-KA For use with the BA23 enclosure 
CK-RLV1A-KB For use with the BA1 1-M enclosure 
CK-RLV1A-KC For use with the H349 distribution panel 
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The RQC25 adapter module interfaces the RC25 fixed/removable disk drive to 
any of the Q-bus microcomputers. 

■ Specifications 



RQQ5 Adapter Module 



Identification 


M7740 


Size 


Dual 


Power Requirements 


+ 5 V ±5%, 3.0 A (typical) 


Bus Loads 




ac 


2.3 


dc 


1.0 


RC25 Disk Drive 


Physical Characteristics 


Tabletop model 




Height 


25.6 cm (10.125 in) 


Width 


25.4 cm (10 in) 


Depth 


52.1 cm (20.5 in) 


Weight 


22.7 kg (50 lb) 


Rackmount model 




Height 


26.5 cm (10.5 in) 


Width 


48.3 cm (19 in) 


Depth 


56.2 cm (22.125 in) 


Weight 




Single disk 


295 kg (65 lb) 


Dual disk 


54.4 kg (120 lb) 


Environmental Characteristics 


Operating 




Temperature 


10°C to 40°C (50°F to 104°F) 


Temperature change 


10°C(18°F) per hour 


Relative humidity 


10% to 90% noncondensing 


Wet bulb temperature 


28°C (82°F) maximum 


Dew point 


2°C (36°F) minimum 


Altitude 


Sea level to 2.4 km (8000 ft) 
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Note 



Decrease maximum operating temperatures by a factor of 1°C/ 
1,000 ft (1.8°F/1,000 ft) for operation above sea level. 



Nonoperating 




Temperature 


-4U l. to ob l, rtoDir) 


.LClll^JClaLLUC UlallgC 


?0°C (36°F} nerhour 


Relative humidity 


5% to 95% noncondensing 


Altitude 


Up to 9. 1 km (30,000 ft) 


Heat dissipation 




Single disk 


1,091 Btu/hr 


Dual disk 


l,ozo rStu/nr 


Noise level (single disk) 


53 dB at 1 m 


Electrical Characteristics 




\foltage/ frequency 


90-128 \fcc, 6.6 A, 47-63 Hz 




180-256 Vac, 3.5 A, 47-63 Hz 


Operating power 




Single disk 


320 W 


Dual disk 


536 W 


Disk Capacity (Formatted) 




Single drive 


26.06 Mbytes fixed disk 




26.06 Mbytes removable cartridge 




52.12 Mbytes total 


Dual drive 


52.12 Mbytes fixed disk 




52.12 Mbytes removable cartridge 




104.24 Mbytes total 


Media 




Fixed 


One 20 cm (7.875 in) double-sided 




nonremovable disk platter per drive 


Removable 


One 20 cm (7.875 in) double-sided 




disk platter in cartridge per drive 


Seek Tune 




Average seek 


35 ms maximum 


One track seek 


10 ms maximum 


Maximum seek 


55 ms maximum 


Latency 




Speed 


2850 r/min ±9r/min 


Average rotational latency 


10.5 ms 


Maximum rotational latency 


21.0 ms 


Average access 


45.5 ms 
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Start/Stop Time 

Start time 60 s maximum 

Stop time 30 s maximum 



Related Documentation 

Document Title Order Number 

RC25 Disk Subsystem User Guide EK-0RC25-UG 
RC25 Tabletop Slave Disk Drive Installation Guide EK-RC25S-IN 

RC25 Disk Subsystem Installation Guide EK-0RC25-IN 

RC25 Disk Subsystem Pocket Service Guide EK-0RC25 -PS 

RC25 Illustrated Parts Breakdown EK-0RC25-IP 

RC25 Field Maintenance Print Set MP-0 16 12-00 

RC25 Diagnostic Kit ZJ350-RZ 



- Configuration 

There are ten switches and one jumper on the RQC25 adapter module (see Fig- 
ure 46-1). Switches Si to S 10 on switchpack E58 are used to set Q-bus base 
address bits < 12:3>. Jumper W2 is used to set Q-bus base address bit <2>. 

The first suggested Q-bus base address for the RQC25 is 17772150. The 
switches and jumper are configured for this address at the factory. If the system 
configuration requires another address, the switches and jumper should be set 
as shown in Figure 46-2. 

The RQC25 adapter module is hardwired for a bus interrupt level of BR 4 
(BIRQ4). 
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u 



/ 



LESI BUS CONNECTOR 




SW1-BDAL 12 
SW2-BDAL 1 1 
SW3-BDAL 10 
SW4-BDAL 9 
SW5-BDAL 8 
SW6-BDAL 7 
SW7-BDAL 6 
SW8-BDAL 5 
SW9-BDAL 4 
SW10-BDAL 3 
— JUMPER-BDAL 2 



Figure 46-1 ■ RQC2 5 Component Layout 
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SWITCHES S1 TO S10 (E58) 
0 1 

SW1 (BDAL 12) 

SW2 (BDAL 11) 

SW3 (BDAL 10) 

SW4 (BDAL 9) 

SW5 (BDAL 8) 

SW6 (BDAL 7) 

SW7 (BDAL 6) 

SW8 (BDAL 5) 

SW9 (BDAL 4) 

SW10 (BDAL 3) 



I > • | • JUMPER (BDAL 2) 




JUMPER TO MATCH 0 JUMPER TO MATCH 1 



NOTE: 

SET SWITCH ON (1) TO MATCH ADDRESS BIT = 1 
SET SWITCH OFF (0) TO MATCH ADDRESS BIT = 0 
EXAMPLE SHOWN IS FOR RECOMMENDED STARTING 
ADDRESS 17772150 8 




Figure 46-2 ■ RQC25 Address Switch/Jumper Configuration 
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The RQDX1 option is a disk drive controller that provides interfacing of the 
RD51 or RD52 Winchester disk drives and/or the RX50 dual 525-inch floppy 
diskette drives to any Q-bus system. A single RQDX1 module can control any 
one of the configurations listed in Table 47-1. 

The RQDX1-E extender module option provides cable connection to a single 
disk or diskette that is mounted externally from the mounting box. 

Table 47-1 ■ RQDX1 Controller Module Configurations 

Configuration Physical Disk Drives Logical Disk Drive Numbers 

1 One RD5 1/52 Unit 0 = RD5 1/52 



One RX50 Unit 1,2 = RX50 



2 TwoRX50s 


Unit 0, 1 = RX50 




Unit 2, 3 = RX50 


3* TwoRD51/52s 


UnitO = RD51/52 


OneRX50 


Unit 1 = RD51/52 




Unit 2, 3 = RX50 


4* TwoRD51/52s 


UnitO = RD51/52 




Unit 1 = RD51/52 


5 OneRX50 


Unit 0, 1 = RX50 


6 One RD5 1/52 


UnitO = RD51/52 


* These configurations require the use of the optional RQDX1-E extender module. 


Specifications 




RQDXl Disk Controller Module 




Identification 


M8639 


Size 


Quad 


Power Requirements 


+ 5 Vdc ±5%, 6.4 A (typical), 8.0 A 




(maximum) 




-1- 12 Vdc ±5%, 10 mA (typical) 


Bus Loads 




ac 


2.5 


dc 


1.0 
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Drives per Controller 


Up to four logical units, no more than 




two RD5 1/52 disk drives 


Data Transfer Rate 


800 ns/word (peak) controller to host; 




1.25 Mword/s 


Nonstandard Environmental Specifications 


Altitude 




Storage 


Up to 9.1 km (30,000 ft) 


Operating 


Up to 2.4 km (8,000 ft) 


RD51/52 Disk Drive 


Storage Type 




Medium 


Winchester fixed disk 


Recording Surfaces 


4 data surfaces 


Magnetic Heads 


4 read/write heads 


Recording Method 


Modified frequency modulation 


Performance Specifications 


Recording Capacity (formatted) 




Bytes per Sector 


512 bytes 


Sectors per Track 


18 sectors (track size) 


Tracks per Group 


4 tracks (group size) 


Groups per Cylinder 


3 groups (cylinder size) 


Cylinders per Unit 


100 cylinders ( +2 reserved) 


Total Bytes per Unit 


11.059 Mbytes 


Transfer Rate 


5,000,000 bits/s 




(625 Kbytes/s) 


Access Time (buffered seek, 


85 ms (average) 


including settling) 


205 ms (maximum) 




8.33 ms (average latency) 


Functional Specifications 




Rotational Speed 


3,600 r/min(±l%) 


Recording Density 


9,074 bits/in (maximum) 


Track Density 


345 tracks/in 


Environmental Specifications 




Ambient Temperature 


10 o Cto50°C(50 o Ftol22°F) 


Relative Humidity 


20% to 80%, noncondensing 


Maximum Wet Bulb 


25.6°C (78°F) 
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RX50 Diskette Drive 


Storage Type 




Medium 


Diskette 


Recording Surfaces 


Two data surfaces 


Magnetic Heads 


Two read/write heads 


Recording Method 


Modified frequency modulation 


Performance Specifications 


Recording Capacity (formatted) 




Bytes Iter Sector 


jlz bytes 


Sectors Iter Track 


10 sectors (track size) 


TmpItc Ttet* (rfni 




Groups Iter Cylinder 


16 groups (cylinder size) 


Cylinders Iter Surface 


1 cylinder 


Bytes Iter Surface 


404,480 bytes 


Surfaces Iter Unit 


Two surfaces (Two diskettes) 


Bytes Iter Unit 


808,960 


hmnGrnf 1c o#*o 

irsuiaicr J\<tic 






(31.25 Kbytes/s) 


Access lime 




Track to Track 


• • 

6 ms (minimum) 


1 ICali OCILHUH lilllC 


J\J Ilia ^IiloXlinUIIly 


Head Load Time 


30 ms (maximum) 


Rotational Latency 


100 ms (typical); 200 ms 




(maximum) 


Random Access 


264 ms (typical) 


Drive Motor Start 


250 ms (maximum) 


Functional Specifications 




Rotational Speed 


300r/min(±1.5%) 


Recording Density 


5,576 bits/in (maximum) 


Track Density 


96 tracks/in 


Environmental Specifications 




Ambient Temperature 


15 o Cto32°C(59°Fto90 o F) 


Relative Humidity 


20% to 80%, noncondensing 


Maximum Wet Bulb 


25°C (78°F) 


RQDX1-E Extender Module Option 


Identification 


M7512 


Size 


Dual 


Power Requirements 


+ 5 Vdc, 0.5 A (typical), 0.6 A 




(maximum) 
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Bus Loads 




ac 


0 


dc 


0 


Limitations 


Provides signal distribution to a single 




disk or diskette drive. Cannot be used 




onthePDP-ll/23-PLUS. 


Nonstandard Environmental Specifications 


Altitude 




Storage 


Up to 9.1 km (30,000 ft) 


Operating 


Up to 2.4 km (8,000 ft) 



■ Related Documentation 

Document Tide Order Number 

RQDX1 Controller Module User's Guide EK-RQDX1-UG 
RQDX1 Field Maintenance Print Set MP-0173 1-00 

■ Configuration 

The RQDX1 controller module must be mounted in the last occupied slot of the 
backplane due to the DMA and interrupt structure of the Q-bus. The module's 
device address and logical unit number can be changed by reconfiguring 
jumpers on the module. Figure 47-1 shows the RQDX1 controller module 
jumper and diagnostic LED locations. 
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lun7 :::::::: o 



[j]W4 £|W3 



W2 A12 A2 

W1 

L_r1 LJ1 / 

NOTES: 

1. ADDRESS SELECTION (A12 THROUGH A2) AND 
LOGICAL UNIT NUMBER SELECTION (LUN7 THROUGH 
LUNO) IS MADE BY ATTACHING TWO POSITION 
JUMPER CLIPS (PART NO. 12-18783-00). THIS 
ELIMINATES THE NEED TO WIREWRAP JUMPERS 
ONTO THE ADDRESS OR LOGICAL UNIT NUMBER 
STAKES. 

2. JUMPERS W1 AND W2 ARE IN FOR Q/Q AND Q22/Q22 
MACHINES AND ARE OUT FOR Q/CD AND Q22/CD 
MACHINES. THEY PROVIDE GRANT CONTINUITY. 



Figure 47-1 ■ RQDX1 Controller Module Jumper and LED Locations 



Device Address Selection 

The location of the RQDX1 controller module address jumpers is shown in Fig- 
ure 47-1. The module is factory-configured for a standard module address of 
772 150. To configure the module for another address, use the format shown in 
Figure 47-2 to determine the appropriate jumper configuration. 
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21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 



1 


1 


1 


1 


1 


1 


1 


1 


1 
























0 


0 


X v ' 

BANK SELECT 7 
FOR 18-BIT 

























ADDRESSING 1 0 1 0 0 0 1 1 0 1 0* 



BANK SELECT 7 FOR tttttttttt* 

22-BIT ADDRESSING A12A11A10A9 A8 A7 A6 A5 A4 A3 A2 

V y / 

BUS ADDRESS JUMPERS 

CONNECT TWO POSITION JUMPER CLIPS (PART NO. 12-18783-00) 
TO DECODE A1. 

NO CONNECTION DECODES AO. 

•FACTORY 
CONFIGURATION 

Figure 47-2 ■ RQDX1 Address Selection Jumper Format 
Logical Unit Number Selection 

The location of the RQDX1 controller module logical unit number jumpers is 
shown in Figure 47-1. These jumpers are set to the lowest logical unit number 
assigned to any disk/diskette drive controlled by the module. The controller 
module automatically sizes the logical unit configuration during initialization to 
determine how many (of the four possible units) are actually present. This auto- 
matic sizing eliminates the need for reconfiguration of jumpers when units 
(RD5 1 or RX50 drives) are added to or removed from the controller module. 
The standard configuration for the logical unit number jumpers selects logical 
unit number 0. To configure the module for logical unit numbers beginning 
with other than unit number 0, use the format shown in Figure 47-3 to deter- 
mine the appropriate jumper configuration. 
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LUN LOGICAL UNITS 
JUMPER SPECIFIED 



7 


32-35 


6 


28-31 


5 


24-27 


4 


20-23 


3 


16-19 


2 


12-15 


1 


8-11 


0 


4-7 



ONLY ONE JUMPER IS 
INSTALLED AT ANY 
TIME 

ALL JUMPERS REMOVED 
SPECIFIES LOGICAL 
UNITS 0-3 

Figure 47-3 ■ RQDX1 Logical Unit Number Jumper Format 
Interrupt Vector 

The interrupt vector can be in the range of 0 to 774 and is software-selectable. 
(A vector selected by software must be greater than 0.) The normal interrupt 
vector used by the RQDXl controller module is 154. 

The RQDXl controller module interrupts at priority level 4 determined by E3, a 
DC003 chip. 

- RQDX1-E Extender Module Option 

Typically, the RQDXl controller module is located in the same mounting box as 
the disk and/or diskette drives that it controls. However, if the system mounting 
box cannot accommodate all of these drives, the optional RQDXl -E extender 
module can be used to connect the RQDXl controller module signals to any 
drive that is external from the system mounting box. 

Configuration 

As shown in Figure 47-4, the RQDX1-E extender module is a dual-height mod- 
ule that provides signal connectors and requires appropriate jumper configura- 
tions. The J2 connector receives signals from the RQDXl controller module. 
The other connectors (J 1 and J3) distribute these signals to the disk and diskette 
drives. Jumper functions for the RQDXl -E extender module, as well as the 
jumpers installed in the factory configuration, are listed in Table 47-2. 
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J 
c 

• 1 

• 2 

• 3 

• 4 

• 5 

• 6 

• 7 

• 8 

■W1 
-W2 

-W3 
■W4 



n 



n 



J2 



n 



j 

R 
X 

• 1 

• 2 

• 3 



Figure 47-4 ■ RQDXl-E Extender Module Jumper Locations 
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Table 47-2 ■ RQDX1-E Extender Module Jumper Configuration 


Jumpers 


Functions 


Factory 
Configuration" 


W1-W4 


Must be installed (manufacturing use only) 


W1-W4 


JRD1-JRD3 

JD1-JD3 

JRX1-JRX3 


Select the external drive to be connected to 
theJ3 connector 


JDltoJRDl 
JD2toJRD2 
JD3 to JRD3 


JB1-JB8 
JA1-JA8 
JC1-JC8 


Determine to which connector (J2 or J3) 
the RD read/write will connect 


JAl to JCl 
JA2toJC2 
JAj to jdj 
JA4toJB4 
JA5toJB5 
JA6toJB6 
JA7toJC7 
JA8toJC8 



* Factory configuration is set to connect an external RD5 1 disk drive to connector J3. To 
configure the module for an external RX50 (connected to J3), jumpers JD1 through JD3 
are connected to JRXl through JRX3, jumpers JAl through JA8 are connected to JB1 
through JB8. 



- Cables and Cabinet Kite 

The RQDX1 module is typically installed in the last occupied slot of the back- 
plane. If empty slots are left between the other modules and the RQDX1 mod- 
ule, install grant cards (part number G7272) in those empty slots to 
accommodate the interrupt and direct memory access structure of the 
backplane. 

Install the 50-conductor signal cable (part number BC02D-1D) to the J 1 con- 
nector on the RQDX1 module. This cable must be connected to a signal distri- 
bution panel that will connect the appropriate signals to the RD5 1 and/or RX50 
drives. The RD5 1 disk drive requires two signal cable connections. One is a 20- 
conductor cable (part number 17-00282-00), the other is a 34-conductor cable 
(part number 17-00286-00). The RX50 diskette drive requires a single 34-con- 
ductor signal cable (part number 17-00285-02). 
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The RQDX1-E dual-height module is installed in the backplane slot direcdy 
below the RQDX1 module, in connectors A and B. A cable (part number 
BC02D-0K) connects the RQDX1 controller module to the RQDX1-E 
extender module through the J2 connector. Another cable (part number 70- 
18652-01) attached to the J3 connector connects the RQDX1-E extender 
module to a mounting plate (part number 74-2866-01) that is mounted to 
the system's patch and filter panel assembly. (The entire cable and mounting 
plate assembly can be ordered as part number 70-20691-01.) This external 
plate provides the signals to be sent to the external drive. A third cable (part 
number BC02D-1D), attached to the Jl connector on the RQDX1-E extender 
module, is connected to the signal distribution panel in the mounting box, 
providing signals to the disk or diskette drives that are installed in the system 
mounting box. 

When ordered as a system upgrade, the RQDX1 option does not include any 
internal cables or connection panel inserts. One of the following cabinet kits 
should be chosen for system installation: 

CK-RQDX1-KA For use with the BA23 enclosure 
CK-RQDX1-KC For use with the H349 distribution panel 
CK-RQDXE-KA For the RQDX1-E extender module for use in the BA23 
enclosure only 
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The RXV21 floppy disk option is a random-access, mass storage device that 
stores data in fixed-length blocks on a preformatted, flexible diskette. 

The RXV21 floppy disk system is available in the configurations described in 
Table 48-1. 


Table 48-1 ■ RXV21 Configurations 


System 


Disk Drive Line Voltage* 


RXV21-AA 


Single drive system 1 15 V/60 Hz 


RXV21-AC 


Single drive system 1 15 V/50 Hz 


RXV21-AD 


Single drive system 230 V/50 Hz 


RXV21-BA 


Dual drive system 1 15 V/60 Hz 


RXV21-BC 


Dual drive system 1 15 V/50 Hz 


RXV21-BD 


Dual drive system 230 V/50 Hz 


* 50 Hz versions are available in voltages of 105, 1 15, 220, and 240 \&c by field-pluggable 
conversion. 


Specifications 
Interface Module 




Identification 


M8029 


Size 


Dual 


Power Requirements 


+ 5 V ±5% at 1.8 A (typical) 


Bus Loads 

ac 
dc 


3.0 
1.0 


Disk Drive 


Identification 


RX02 


Dimensions 


46.3 cm w x 28.7 cm h x 53.3 cm d 
(19inw x 10.5 inh x 21ind) 


Recommended Service 55 cm (22 in) clearance (front and 

rear) 


ac Bower 


4 A at 1 15 Vac; 2 A at 230 Vac 
(dual drive) 
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Cable Included 


BC05L-15U5 ft) 


Drive Performance 


Capacity (8-bit bytes) 




ftr diskette 


5 12 p 12 bytes 


ftr track 


6,656 bytes 


ftr sector 


256 bytes 


Data Transfer 




Diskette to controller buffer 


2 u,s/data bit (500 Kbits/s) 


Dutter to KX 1 interlace 


l.z |xs/blt (5Uu Kblts/s) 


RXV21 interface to Q-bus 


23 |xs/16-bit word 


Track-to-track move 


6 ms/track maximum 


Head settle time 


25 ms maximum 


Rotational speed 


360 rpm ± 2.5% ; 166 ms/rev nominal 


Recording surfaces 


1 per disk 


Tracks per disk 


77 (0-76) or (0-1 14 8 ) 


Sectors per track 


26(l-26)or(0-32 8 ) 


Sectors per disk 


2002 


Recording technique 


Double frequency (FM) or modified 




(MFM) 


Bit density 


3,200 bpi (FM); 6,400 bpi (modified 




MFM) 


Track density 


48 tracks/in 


Average access 


262 ms, computed as follows: 


Seek Settle 


Rotate Total 


(77 tks/3) x 6ms + 25 ms + 


(166ms/2) = 262 ms 


Environmental Characteristics 


Temperature 




RX02, operating 


15° to 32°C (59° to 90°F) ambient; 




maximum temperature gradient = 




ll 0 C/hr (20°F/hr) 


RX02, nonoperating 


- 35° to + 60°C ( - 30° to + 140°F) 


Media, nonoperating 


- 35° to + 52°C ( - 30° to + 125°F) 



Note 

Media temperature must be within operating temperature range 
before use. 
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Relative Humidity 




RX02, operating 


25°C (77°F) maximum wet bulb 2°C 




(36°F) minimum dew point 20 to 80% 




relative humidity 


RX02, nonoperating 


5 to 98% relative humidity (no 




condensation) 


Media, nonoperating 


10 to 80% relative humidity 


Magnetic field 


Media exposed to a magnetic field 




strength of 50 oersteds or greater may 




lose data. 


System Reliability 




Minimum revolutions/track 


3 million/media (head-loaded) 


Seek error rate 


1 in 10 6 seeks 


Soft read error rate 


1 in 10 9 bits read 


Hard read error rate 


1 in 10 12 bits read 



Note 

The error rates above apply only to Digital- approved media that are 
properly cared for. Seek error and soft read errors are usually attrib- 
utable to random effects in the head/media interface, such as elec- 
trical noise, dirt, or dust. Both are called "soft" errors in that the 
error is recoverable in ten additional tries or fewer. "Hard" errors 
cannot be recovered. Seek error retries should be preceded by an 
initialize. 



Related Documentation 

Document Title Order Number 

RXV2 1 Field Maintenance Print Set MP-00628-00 

RX02 Fbppy Disk System User's Guide EK-RX02-UG 

RX02 Fbppy Disk System Technical Manual EK-ORX02-TM 

RX01/RX02 Pocket Service Guide EK-RX012-PS 

RX01/RX02 Reference Card EK-RX102-RC 

RX02 Field Maintenance Print Set MP-00629-00 

RX02 Illustrated Parts Breakdown EK-ORK02-IP 
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■ Configuration 

The factory jumper locations on the RXV2 1 interface module are shown in Fig- 
ure 48-1. All RXV21 interface modules are configured and shipped with 
preselected register addresses and vectors as described in Table 48-2. The con- 
trol and status register (RX2CS) address is set to 177170, the data buffer register 
(RX2DB) address is set to 177172, and the interrupt vector address is set to 264. 
As supplied, the factory-configured addresses are those used with Digital soft- 
ware. However, in applications where more than one RXV2 1 system is required, 
appropriate register addresses and vectors can be configured by installing or 
removing jumpers. A second RXV21 system would normally be assigned regis- 
ter addresses 177200 (RX2CS) and 177202 (RX2DB), with an interrupt vector of 
270 (Table 48-3). 



BC05L-15 

CABLE CONNECTION 



rv 



O— OA12 

0—0 V2 
o oV3 
0—0 MA 
0—0 V5 
o 0V6 
0—0 V7 
o 0V8 



0—0 A3 
o — o A4 
o— o A5 
0—0 A6 
o o A7 
o o A8 
o — o A9 
0—0 A10 
o— oA11 



Figure 48-1 ■ RXV21 Device and Vector Address jumpers 
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Table 48-2 


■ RXV21 Factory Jumper Configuration 




Standard 
Device 
Register 
Address A12 


All 


A10 


Jumper Connections 
A9 A8 A7 A6 


A5 A4 


A3 


177170/ 
177172 I 


I 


I 


I R R I 


I I 


T 

1 


Standard 
Vector Address 




V8 


Jumper Connections 
V7 V6 V5 V4 


V3 V2 




264 




R 


I R I I 


R I 




I = jumper installed; R = 


jumper removed 






Table 48-3 ■ 


1 RXV21 Standard Address Assignm 


ents 




Description 




1st Module 
Mnemonic Address 


2nd Module 
Address 


Registers: 
Control and Status 
Data Buffer 


RX2CS (R/W) 177170 
RX2DB (R/ 177172 
W) 


177150 
177152 




Interrupt \fector 






264 


270 





■ Cables and Cabinet Kits 

The following external cable is recommended for use with the RXV2 1 interface 
module: 

BC05L- 15 15 ft, 40-conductor flat cable with H855 connectors on 

both ends 

When the RXV2 1 is ordered as an upgrade option, one of the following cabinet 
kits should be chosen for system installation: 

CK-RXV2E-KA For use with the BA23 enclosure 
CK-RXV2E-KB For use with the BA1 1-M enclosure 
CK-RXV2E-KC For use with the H349 distribution panel 
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The TQK25 is a tape drive controller that provides interfacing of an external 
TK25 tabletop streaming tape drive to any Q-bus system. 

■ Specifications 



TQK25 Controller Module 



Identification 


M7605 


Size 


Quad 


Power Requirements 


+ 5 Vdc at 3.5 A (typical), 4.0 A 




(maximum) 


Bus Loads 




ac 


2.0 


dc 


1.0 


Nonstandard Environmental Specifications 


Operating Temperature 


10°C to 60°C (50°F to 140°F) 


TK25 Tape Drive 


Mode of operation 


Streaming 


Media 


600-ft long,!4-inch wide unformatted 




magnetic tape; cartridge similar to 




ANSI Standard X3.55-1982 


Start/stop distance 


Minimum: 30.5 mm (12 in) 




Nominal: 35.5 mm (1.4 in) 




Maximum: 48.3 mm (1.9 in) 


Recording Specifications 




Recording density 


8,000 bits/in 


Number of tracks 


11 


Data rate 


440kbits/s 


Tape Speed 


55 inches/s 


Recording format 


Single track of serial NRZI data in a 




serpentine pattern. A 4-to-5 run length 




limited code similar to GCR is used. 


Access Tune 




From cartridge insertion 


Maximum: 4 min, 30 sec 




Minimum: 1 min, 40 sec 


From rest w/cartridge inserted 


Nominal: 61 ms 
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Error rate 




Recoverable write data error 


1 in 1 x 10 7 bits 


Recoverable read data error 


1 in 1 x 10« bits 


Unrecoverable read data error 


linl x 10">bits 


Capacity 




8 K blocks 


61 Mbytes 


4 K blocks 


56 Mbytes 


2 K blocks 


48 Mbytes 


IK blocks 


37 Mbytes 


Input voltages 


Universal 60 Hz/50 Hz power supply 




with switch-selectable voltage ranges 




of 120V/220V 


Environmental Requirements 


Nonoperating (storage) 




Temperature 


- 10°C to 50°C (14°F to 122°F) 


Relative humidity 


10 to 90%, noncondensing 


Temperature change 


15°C (27°F) per hour maximum 


Altitude 


- 300 to 3,655 m ( - 983 to 12,000 ft) 


Nonoperating (transit) 




Temperature 


- 40°C to 60°C ( 140T to HOT) 


Relative humidity 


5 to 95% noncondensing 


Temperature change 


20°C (36°F) per hour maximum 


Altitude 


- 300 to 9,144 m ( - 983 to 30,000 ft) 


Operating 




Temperature 


16°C to 32°C (60°F to 90°F) 


Relative humidity 


20% to 80% noncondensing 


Dew point 


-4°Cto26 o C(20 o Fto79°F) 


Temperature change 


10°C (18°F) per hour maximum 


Relative humidity change 


10% per hour 


Altitude 


- 300 to 3,655 m ( - 983 to 12,000 ft) 


Heat dissipation 




Typical during idle 


45 Watts 


Maximum during tape motion 


55 Watts 


Maximum (worst case) 


75 Watts 
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Related Documentation 

Document Title Order Number 

TQK25 Q-Bus CPU Kit Installation Guide EK-T25QA-IN 

7X25 Tape Drive Subsystem User Guide EK-0TK25-UG 

7X25 Tape Drive Customer Installation Guide EK-T25TD-IN 

7X25 Tape Drive Subsystem Pocket Service Guide EK-0TK25-PS 



■ Configuration 

The TQK25 adapter module contains two DIP switchpacks and four jumpers 
that are used to configure the module. The locations of these jumpers and 
switchpacks are shown in Figure 49-1. The following features are user- 
selectable: 

■ Device base address 

■ Interrupt vector address 

■ Block mode DMA 

■ System size ( 18- or 22-bit) 

■ Interrupt priority level 



The TQK25 adapter module can be installed in any nondedicated Q-bus slot. 
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ADAPTER ADDRESS 
"DIP SWITCH (SW 2) 

VECTOR, EXTENDED 
"ADDRESS DIP SWITCH (SW 1) 

JUMPER JP4 



JP1 JP2 JP3 
JUMPERS 



Figure 49-1 ■ TQK2 5 Switch and Jumper Locations 
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Device Address 

The TQK25 adapter module contains eight device registers for use in program- 
control of the TK25 tape drive. These registers are as follows: 

TSBA-Address Register 
TSDB-Data Buffer Register 
TSSR-Status Register 

XST-Extended Status Registers (5 of them) 

The TQK25 base address is that address assigned to TSBA/TSDB. (Note that 
these two registers share a single address. This does not present a conflict 
because TSBA is a read-only register and TSDB is a write-only register.) 

The TQK25 faaory-configured base address is 17772520. If the system config- 
uration requires another address, the DIP switches in switchpack 2 (SW2) must 
be configured for the new address, as shown in Table 49-1. These switch set- 
tings select the TSDB/TSBA address; TSSR is automatically assigned the next 
consecutive address. 

Note 

Although the hardware can be configured for addresses above 
17772720, these addresses are not normally used. 

Table 49-1 • TQK25 Address Switch Settings 
SW2 Settings* 



Base Address 


SI 


S2 


S3 


S4 


17772520 


ON 


ON 


ON 


ON 


17772524 


ON 


ON 


ON 


OFF 


17772530 


ON 


ON 


OFF 


ON 


17772534 


ON 


ON 


OFF 


OFF 


17772720 


ON 


OFF 


ON 


ON 


17772724 


ON 


OFF 


ON 


OFF 


17772730 


ON 


OFF 


OFF 


ON 


17772734 


ON 


OFF 


OFF 


OFF 


17777360 


OFF 


ON 


ON 


ON 


17777364 


OFF 


ON 


ON 


OFF 


17777370 


OFF 


ON 


OFF 


ON 


17777374 


OFF 


ON 


OFF 


OFF 



(continued on next page) 
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Table 49-1 - TQK25 Address Switch Settings (Cont) 



SW2 Settings* 

Base Address SI S2 S3 S4 



17777420 


OFF 


OFF 


ON 


ON 


17777424 


OFF 


OFF 


ON 


OFF 


17777530 


OFF 


OFF 


OFF 


ON 


17777534 


OFF 


OFF 


OFF 


OFF 



ON = 0; OFF = 1 

"~ SW2 is used to select addresses via the address decode logic. This switch bank does not 
directly correlate to address lines or address bits. 



Interrupt Vector Address 

The TQK25 adapter module is factory-configured with an interrupt vector 
address of 224. If the system configuration requires another address, switches 
Si through S7 in switchpack 1 (SW1) must be configured for the new address. 
A switch set to the ON position encodes a logical 0 in the corresponding vector 
address bit; a switch set to the OFF position encodes a logical 1. Table 49-2 lists 
the switch-to-bit relationship for the vector address selection switches. 

Table 49-2 ■ Interrupt Vector Address Switch Settings 

Switch Number Si S2 S3 S4 S5 S6 S7 

Address Bit 8 7 6 5 4 3 2 



Block Mode DMA 

The TQK25 is factory-configured to permit block mode direct memory access 
(DMA). To disable this function, remove jumper JP4. 

Q-Bus Addressing Mode 

Switch S8 of switchpack SW1 can be used to select either 18- (ON) or 22 -bit 
(OFF) addressing. It is factory-configured to select 22 -bit addressing. 
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Interrupt Priority Level 

The TQK25 is factory-configured for an interrupt priority level of BR4. If the 
system configuration requires another level, jumpers JP1, JP2, and JP3 must be 
configured for the new level, as shown in Table 49-3. 



lable 49-3 ■ Interrupt Priority Level Selection 


Interrupt 




Jumper Configuration 


Priority Level 


JP1 


JP2 


JP3 


Level 4 


Removed 


Removed 


Removed 


Level 5 


Installed 


Removed 


Removed 


Level 6 


Removed 


Installed 


Removed 


Level 7 


Removed 


Installed 


Installed 



■ Cables and Cabinet Kits 

There are two versions of the TQK25, as noted below. The two versions are 
identical with the exception of the length of the ribbon cable. 

TQK25-EA Includes drive, controller card, external cable, universal 

power supply, and cabinet kit. Cabinet kit includes a 16-in 
(0.41-m) BC18S interface CPU cable. For use with Micro/ 
PDP-11 or PDP-11/23-S. 

TQK25-EC Includes drive, controller card, external cable, universal 

power supply, and cabinet kit. Cabinet kit includes a 32 -in 
(0.82-m) BC18S interface CPU cable. For use with PDP-1 1/ 
23-PLUS. 
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The TSV05 tape transport subsystem provides magnetic tape storage capabili- 
ties to computer systems using quad-sized Q-bus backplanes. 

- Specifications 



Interface/Controller Module 



Identification 


M7196 


Size 


Quad 


Power Requirements 


5 Vdc ±5% at 6.5 A 


Bus Loads 




ac 


3.0 


dc 


1.0 


Tape Transport 


Cabinet Dimensions 




Height 


111.13 cm (43.75 in) 


Width 


59.69 cm (23.50 in) 


Depth 


83.82 cm (33.00 in) 


Weight 


121 kg (265 lb) 


Rower Consumption 


220 W average 




270 W maximum 


Voltage ( + 7% or -15%) 




Nominal Vdc 


Low limit Vdc High limit Vdc 


TSV05-BA 120 


102 128 


TSV05-BB 204 


204 256 


TSV05-BD 220 


187 235 


Frequency ( ± 1 Hz) 




Nominal Hz 


Low limit Hz High limit Hz 


50 or 60 


49 61 


Frequency rate of change: 1.5 Hz/sec maximum 


Operating Conditions 




Temperature 


15 o Cto32°C(59 0 Fto86°F) 


Temperature Shock 


20°C change/hour maximum 


Relative Humidity 


20% to 80% noncondensing 


Altitude 


Sea level to 3 km ( 10,000 ft) 
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Ibllutants 
Atmospheric Particulates 

Electrostatic Discharge 

Nonoperating Conditions 

Temperature 

Relative Humidity 

Altitude 

Vibration 

Frequency Range 
ftak Acceleration 



Shock 

ftak Acceleration 

Duration 

^Xaveshape 

Emissions 
Heat 

Acoustic Noise 

Standby (blower on) 
Operating conditions 

Electromagnetic Interference 



60 mg/1000 ft 3 air by weight of 

particle (5 micra diameter) 

10 kV through 100 ft from 350 pF 



- 40°C to 66°C ( - 40°F to 149°F) 
95% maximum, noncondensing 
Sea level to 15 km (49,000 ft) 

10to300Hz 

1.4 g rms vertical axis; 0.68 g rms 
longitudinal and lateral axis; 200 Hz 
maximum 

20g 

30 ± 10 ms 
V2 sine 



1,100 Btu/hour maximum 

57 dB A scale 
60 dB A scale 
Complies with FCC Part 15, 
Subpart J, Class A 

Designed to comply with VDE 0871 B 
requirements 



Note 

The TSV05 subsystem has been designed and tested to meet 
Digital standards, including FCC requirements. Digital cannot 
guarantee the TSV05 subsystem will meet these specifications if 
nontested equipment is installed into the TSV05 cabinet or the 
TSV05 cabinet is installed in nontested configurations. 
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Related Documentation 

Document Tide Order Number 

TSV05 Tape Transport Pocket Service Guide EK-TSV05-PS 

Operation and Maintenance Instructions for Model 7998 16-000* 
F880 Tape Transport 

TSV05 Tape Transport Subsystem User's Guide EK-TSV05-UG 

TSV05 Tape Transport Subsystem User's Guide EK-TSV05-U1 
Addendum 

TSVQ5 Tape Transport Subsystem Installation EK-TSV05-IN 
Guide 

TSV05 Tape Transport Subsystem Installation EK-TSV05-I1 
Guide Addendum 

TS05 Tape Transport Operation and Acceptance EY-D3 142 -PS 
Preventive Maintenance Remove/Replace 

TSV05 Field Maintenance Print Set MP-01 157-00 

TSV05 Subsystem Technical Manual EK-TSV05-TM 

* Available from Cipher Data Products, 10225 Willow Creek Road, San Diego, California 
92 13 1. This document contains detailed drawings of the TS05 formatter and power 
supply. 



■ Configuration 

The TSV05 interface/controller module plugs into a quad slot in the Q-bus 
backplane. It connects to the Q-bus on the A and B sets of edge connectors 
(module fingers). 

The module has six wirewrap jumpers (Wl through W6) and two switchpacks 
used for configuration. Figure 50-1 shows the locations of these jumpers and 
switchpacks. 
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n 



J2 



E122 



r — ^ r — \ , 



E109 



THESE 14 ROMS ARE FACTORY 
-INSTALLED AND SHOULD NOT 
BE REMOVED. 



W6 



VECTOR SWITCH PACK 



ADDRESS — 
SWITCHPACK 

_j1 



W2 



f\ f\ t 



Figure 50-1 ■ TSV05 Interface Module Switch and jumper Locations 
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Device and Vector Address Selection 

The TSV05 is fartory-configured with a device address of 772520 and a vector 
address of 224. If necessary, the module can be reconfigured for other 
addresses. This is done using switchpacks E57 and E58, as shown in Figure 
50-2. 



M7196 VECTOR AND ADDRESS SWITCHES 



15 


14 


13 


12 


11 


10 


09 


08 


07 


06 


05 


04 


03 


02 


01 


00 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


0 


1 


0 


0 



STANDARD VECTOR 

CONFIGURATION 

(224) 



STANDARD ADDRESS 

CONFIGURATION 

(172520) 



BDAL BIT 
POSITION 



-S1 
"SO 



VECTOR 
SWITCH 
E58 



OFF ON OFF OFF ON OFF ON OFF OFF 
I 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 



ON 
J 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 



ADDRESS 

SWITCH 

E57 



OFF ON OFF ON OFF ON OFF ON OFF OFF 



1 


1 


1 


1 


0 


1 


0 


1 


0 


1 


0 


1 


0 


0 


0 


0 


15 


14 


13 


12 


11 


10 


09 


08 


07 


06 


05 


04 


03 


02 


01 


00 



BDAL BIT 
POSITION 



SO = EXTENDED FEATURES 



S1 = BUFFERING 

Figure 50-2 ■ TSV05 Vector and Device Address Selection 



Selecting Extended Features 

The TSV05 contains four hardware device registers on the M7196 controller 
module. In addition, if the "extended features'' option is selected, five addi- 
tional "remote" device registers are available. These remote registers are main- 
tained by the controller in a buffer area of the CPU memory. 

The extended features option is enabled by setting (to the ON position) switch 9 
of the E58 switchpack (see Figures 50-1 and 50-2). The option is disabled by 
resetting the switch (to the OFF position). 

Selecting Record Buffering 

The TSV05 supports a record buffering mode of operation designed to opti- 
mize system performance when performing read and write operations on a 
"streaming'' tape transport. The technique involves buffering tape records in 
the controller to avoid many of the long repositioning delays frequendy encoun- 
tered when dealing with a streaming tape transport. 
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Record buffering can be enabled by either software or hardware. If the 
extended features option is selected, buffering can be enabled or disabled 
through program control of the device characteristics register. If the extended 
features option is not selected, buffering can be enabled or disabled only by the 
hardware. This is done by setting (to the ON position) or resetting (to the OFF 
position) switch 8 of the E58 switchpack (see Figures 50-1 and 50-2). 

Selecting Interrupt Priority 

The TSV05 is factory-configured for an interrupt priority level of BIRQ4. If the 
system configuration requires another priority level, jumpers Wl through W3 



must be 


configured for the new level, 


as shown below. 




Priority 




Jumper Connections 




Level 


Wl 


W2 


W3 


BIRQ4* 


R 


R 


R 


BIRQ5 


I 


R 


R 


BIRQ6 


R 


I 


R 


BIRQ7 


R 


R 


R 



* Factory configuration 

Bus Grant Continuity Jumpers 

If the TSV05 is installed in a Q/Q-type backplane (such as the H9275 or the 
H9270), jumpers W4 and W5 should be installed to provide continuity to the 
BIAK and BDMG bus grant signals. If the module is installed in a Q/CD-type 
backplane (such as the H9276 or H9273) where bus grant signals pass through 
each module via the AB connectors of each slot, W4 and W5 should be 
removed. (See Chapter 52 for a discussion of Q/Q and Q/CD backplanes.) 

SCLOCK Enable Jumper 

Jumper W6 is used to enable the SCLOCK. It is for manufacturing test purposes 
only and should not be removed. 

■ Cables and Cabinet Kits 

The TSV05 tape transport system is designed to be rackmounted in a H9642- 
series cabinet, with 874 power controller and remote power control cable. A 
pair of 7016855 bus cables is also required for connecting the tape transport 
input and output to the interface module. 
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The TU58 is a low-cost intelligent mass memory device that offers random- 
access to block-formatted data on pocket-size cartridge media. 



■ Specifications 



Performance 


Capacity per cartridge 


262,144 bytes, formatted in 512 






JL/aul iClla LJ111 iy 




Soft data error rate 


1 in 10 7 bits read (before self- 




correction) 


Hard data error rate 


1 in 10 8 bits read (unrecoverable 




within eight automatic retries) 


Hard error rate with write verify and 


2 in 10 11 bits read/written 


system correction 




Error checking 


Checksum with rotation 


Average access time 


9.3 s 


Maximum access time 


28 s 




7 A rrn/c C\C\ ir%^\ 

1 VJ 1,111/ & \ *M« ' 


Search tape speed 


152 cm/s (60 ips) 


Bit density 


3 15 bits/cm (800 bits/in) 


Flux reversal density 


945 fr/cm (2,400 fr/in) 


Recording method 


Ratio encoding 


Medium 


DECtape II cartridge with 42.7 m 




(140 ft) of 3.81 mm (0.150 in) tape 




Size: 6.1 X 8.1 x 1.3 cm 




(2.4 x 3.2 x 0.5 in) 


tack format 


Two tracks, each containing 1024 




individually numbered, firmware- 




interleaved "records." Firmware 




manipulates four records at each 




operation to form 512-byte blocks. 


Drive 


Single motor, head integrally cast 




into molded chassis. 
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Drives per controller 


One or two. Only one may operate 




at a time. 


Electrical 


Power Consumption 




Module and one or two drives 


1 1 W, typical, drive running 




+ 5 V ± 5% at 0.75 A, maximum 




+ 12 V + 10% -5% at 1.2 A, peak 




0.6 A average running 




0 1 A iHlp 


Serial interface standards 


In accordance with RS-422 or RS- 




423; compatible with RS-232C. 


Uoniafilral 
jyiCCIIaniCal 




Drive 


8.1 H x 8.3 D x 10.6 W cm 




(3.2 x 3.3 x 4.1 in) 




with 19 cm (7.5 in) cable 




0.23 kg (0.516 lb) 


Board (Module) 


13.2 H x 26.5 D x 3.5 W cm 




(5.19 x 10.44 x 1.4 in) 




0.24 kg (0.53 16 lb) 


Environmental 




\/l ovitni im rliccirvitirwi Tl T^54- AR _RR 

iviaxiiiiuiii (Jiabipauuii, i u^o-zld, -dd 


\A Rf-n/l-imir 


lemperature 




TU58-AB, BB operating 


15 L. to 4 L (59 r to 108 r) 


TU58-AB, BB nonoperating 


- 34°C to 60°C ( - 30°F to 140°F) 


Medium operating temperature 


0°C to 50°C (32°F to 122°F) 


Maximum temperature 


lo L, (32.4 r) 


difference between system 




amnipnt anri mnnnlp 

CU11LJ1V*111 Allvi X \jy*J J11UUU1L 




Relative Humidity, noncondensing 




TU58 operating 




Maximum wet bulb 


26°C (79°F) 


Minimum dew point 


2°C (36°F) 


Relative humidity 


20 to 98% 


TU58 nonoperating 


5 to 98% 


Medium nonoperating 


10 to 80% 
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Related Documentation 

Document Title Order Number 

TU58 DECtape II User Guide EK-0TU58-UG 

W58 DECtape II Pocket Service Guide EK-0TU58-PS 

TU58 DECtape II Technical Manual EK-0TU58-TM 

TU58 DECtape II Illustrated Parts Breakdown EK-0TU58-IP 

TU58-CA Field Maintenance Print Set MP00747 

TU58-EA Field Maintenance Print Set MP01014-00 

TU58-VA Field Maintenance Print Set MP01013-00 

TU58-DB Field Maintenance Print Set MP01063 

TU58 Diagnostic Documentation Kit ZJ287-RZ 



- Configuration 

The TU58 is shipped with factory-installed jumpers for a transmission rate of 
38.4 kilobaud, and the RS-423 unbalanced line interface. A variety of standards 
and rates may be selected by changing the jumpers on the controller module. 
Table 51-1 provides a list of the wirewrap (WW) pins and their functions. Figure 
51-1 shows the physical layout of the TU58 controller module. 
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Figure 51-1 - TU58 Controller Board 
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Table 51-1 ■ TU58 Module Jumper Connections 


Wirewrap Pin 


Function 


WW1 


150 baud 


WW2 


300 baud 


WW3 


600 baud 


WW4 


1200 baud 


WW5 


2400 baud 


WW6 


4800 baud 


WW7 


9600 baud 


WW8 


19200 baud 


WW9 


38400 baud 


WW10 


UART Receive Clock 


W7W71 1 
WWII 


HART Transmit C\nAt 


WW 12 


Auxiliary A (to interface connector pin L) 


WW 13 


Auxiliary B (to interface connector pin A) 


IV71VT1 A 

WW14 


ractory lest Runt 


wnvr i c 

WW 15 


Ground 1 Connect together tor 


WW16 


Boot / autoboot on powerup 


WW17 


RS-423 Driver 


WW18 


RS-423 Common (Ground) 


WW19 


Transit Line + 


WW20 


Transmit Line - 


WW21 


RS-422 Driver + 



WW22 RS-422 Driver - 



WW23 1 Receiver Series Resistor 

WW24 J (Jump for RS-422) 
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Chapter 52 ■ Introduction to Backplanes, Enclosures, and 
Expansion Cables 



■ Backplanes 

A backplane is a hardware interface containing edge connector slots for the 
insertion of modules. Backplanes, therefore, permit the connection of modules 
to the Q-bus and to a power supply. 

Backplanes have either quad slots or dual slots. Those with dual-slots accept 
only dual-height modules. Those with quad slots accept one quad-height or one 
dual-height module per slot and may accept two dual-height modules per slot. 

Quad-slot backplanes fall into two groups: 

■ Q/CD backplanes, which have Q-bus signals on the A and B connectors and 
user-defined signals on the C and D connectors. 

■ Q/Q backplanes, which have Q-bus signals on the C and D connectors as well 
as on the A and B connectors. 



In Q/CD backplanes, bus grant signals pass through each installed module via 
the A and B connectors of each slot. These backplanes will accept one quad- 
height or one dual-height module per slot. 

Q/Q backplanes, on the other hand, are designed so that two dual-height mod- 
ules can be installed in one quad-height slot, with the Q-bus lines routed in a 
serpentine pattern as follows: 

AB, first slot 
CD, first slot 
CD, second slot 
AB, second slot 
and so on 

Each dual-height module extends the continuity of the bus grant signals (BIAK 
and BDMG) to the next module. If a quad-height module is installed, however, 
jumpers on the module must perform the grant continuity function of a dual- 
height module installed on connectors C and D. In addition, if the installation 
of a dual-height module leaves an empty slot on the C and D connectors, mod- 
ule G7272 must be installed in the empty slot to perform the continuity 
function. 

Note 

The DDV1 1-B backplane is unique in that it is a hex-slot back- 
plane, with Q-bus signals on the A, B, C, and D connectors and 
user-defined signals on the E and F connectors. 
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Table 52-1 lists the available Q-bus backplanes. 







Table 52-1 "Q-bus Backf 


•lane 




Feature 


DDV11-B H9270-Q 


H9273-A 


H9275-A 


H9281-Q 


Addressing 


18-bit 


18- or 
22-bit* 


lO-Dlt 


22-bit 


18- or 
22-bit* 


Number 
of slots 


9 


4 ' 


9 


9 


-QA 4 
-QB 8 
-QC 12 


Type 


hext 


quad 

Q/Q 


quad 


quad 
Q/Q 


dual 


AC bus 
loads 


6.4 


4.4 


2.6 


in n 


OA 1 1 
-QB 1.8 
-QC2.9 


Termination 


none 


none 


none 


120 ohms 


-QA none 
-QB 120 ohms 
-QC 120 ohms 



* Jumper-selectable 
t See text. 



■ Enclosures 

Backplanes can be purchased either as stand-alone units or already mounted 
in an enclosure. An enclosure provides power and cooling for the backplane 
and the modules. Enclosures also have I/O connection panels located at the 
back to facilitate the connection of cables to communications and peripheral 
devices. 
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Table 52-2 lists the available Q-bus backplane enclosures. 


Table 52-2 ■ Q-bus Enclosure 


Feature 


BA11-M BA11-N BA11-S 


BA23-A 


Backplane 


H9270-A H9273-A H9276* 


H9278-A* 


A J J 

Addressing 


18-bit 18-bit 22-bit 


22-bit 


VT 1 C 1 . 

Number ol slots 


4 9 9 


8 


Type 


quadQ/Q quadQ/CD quadQ/CD quadt 


A I rtiic Irtfi/Hc 
/\V_» L/LLo lUdUo 


4.4 2.6 3 




Ibwer supply 


H780 H786 H7861 


H7864 


Line voltage 


115V/230V 115V/230V 120V/240V 


120V/240V 


Bus signals 


BEVNT BEVNT BPOK 


BEVNT 


transmitted 


BPOK BPOK BDCOK 


BPOK 




BDCOK BDCOK 


BDCOK 




BHALT 





AC input panel none H403-A H403-B none 



* The H9276 and H9278-A are not available as separate backplanes. 

t The H9278-A backplane has Q/CD signals on slots 1 through 3 and Q/Q signals on slots 
4 through 8. 

■ Bus Termination 

The Q-bus is a 120-ohm transmission line and, therefore, must be terminated at 
each end by an appropriate terminator, as shown in Figure 52-1. This is done as 
a voltage divider with its Thevenin equivalent equal to 120 ohms and 3.4 V 
nominal. This type of termination is provided by the BDV11-AA and TEV11 
modules or by certain backplanes and expansion cable connector cards. 

Note that the resistive termination can be provided by the combination of two 
modules (e.g., the processor module supplying 220 ohms to ground, in parallel 
with another card supplying 250 ohms, providing a total of 120 ohms). Both of 
these terminators must be physically resident within the same backplane. 
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+5 V 



+5 V 



330 Q 



178 Q 

10/o 



220 0 
BUS LINE 
TERMINATION 



120 Q 
BUS LINE 
TERMINATION 



680 0 




383 Q 

1% 




Figure 52-1 ■ Bus Line Terminations 



■ Expansion Cables 

Q-bus systems can be divided into two types: those that use only one backplane 
and those that have multiple (up to three) backplanes. The characteristics of the 
two types differ enough to require separate sets of configuration rules. These 
rules are discussed in detail in Appendix B. 

Multiple backplane systems require the use of expansion cable assemblies. The 
assembly used is determined by the termination requirements of the two back- 
planes being connected. Table 52-3 lists the expansion assemblies and their 
subcomponents. 

As mentioned above, both ends of the bus must be terminated with 120 ohms. 
This means that the first and last backplane must have an impedance of 120 
ohms. To achieve this, each backplane can be lumped together as a single point 
on the bus. Also, the resistive termination can be provided by a combination of 
two modules in the backplane. 

In the first backplane, a processor providing 220 ohms to ground, in parallel 
with an expansion cable connector card providing 250 ohms, gives the needed 
120-ohm termination. Alternately, a processor with 120-ohm onboard termina- 
tion would need no additional termination on the backplane; any terminators 
on the backplane should be removed, and an expansion cable connector should 
be chosen without terminators. 
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In the last backplane, the 120-ohm termination can be provided in two ways. 
The termination resistors can reside either on the expansion cable connector 
card or on a bus termination card, such as the BDV1 1. 

Note 

The BDV11 was designed to be used in an 18-bit system and, 
therefore, does not have terminations on the four top address 
lines. ECO# M8012-ML005 explains how to connect wires from 
four unused terminations in one of the packs to the four address 
lines added to the 22 -bit bus. 



No modules with terminators should be located in the second backplane of a 
three-backplane system. 

Figure 52-2 illustrates a multiple backplane system configuration. 



Table 52-3 " Expansion Kits 


Subcomponents 


BC05L-xx 


120-ohm expansion cable where "xx" 


1 is the length in 


feet. 


BC02D-xx 


120-ohm expansion cable where "xx" 


' is the length in 


feet. 



M9400-XX Expansion cable connector card used at the end of the 

cable nearest the CPU. The -XX designates the termina- 
tions on the board: 

-YD has no terminations 
-YE has 240-ohm terminations 



M9401 Expansion cable connector card used at the end of the 

cable away from the CPU. Board has no terminations. 

M9404-00 Expansion cable connector card used at the end of the 

cable nearest the CPU. Board has no terminations. 

M9405-YA Expansion cable connector card used at the end of the 

cable away from the CPU. Board has 120-ohm 
terminatons. 

BCVlA-xx Consists of 

M9400-YD cable connector — no terminations 
M9401 cable connector — no terminations 
(2) BC05L-xx 120-ohm expansion cable 
This assembly is typically used to connect the second and 
third backplanes in a three-backplane system. 



(continued on next page) 
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Table 52-3 ■ Expansion Kits (Cont) 

Expansion Assemblies 

BCVlB-xx Consists of: 

M9400-YE cable connector — 240-ohm termination 
M9401 cable connector — no terminations 
(2) BC05L-xx 120-ohm expansion cable 
This assembly is typically used to connect the first and sec- 
ond backplanes in a multiple backplane system that uses a 
processor with 220-ohm onboard termination. 

BCV2A-xx Consists of: 

M9404-00 cable connector — no terminations 
M9405-\!A cable connector — 120-ohm terminations 
(2) BC02D-xx 120-ohm expansion cable 
This assembly is typically used to connect the backplanes 
in a two-backplane system or the second and third back- 
planes in a three-backplane system. 
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Figure 52-2 ■ Multiple Backplane Configuration 
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The expansion cables used to connect the backplanes of a multiple backplane 
system must conform to the following rules: 

■ The cables connecting the first two backplanes must be 2 feet (61 cm) or 
longer in length. 

■ The cables connecting the second and third backplanes must be 4 feet 
( 122 cm) longer or shorter than the cables connecting the first and second 
backplanes. 

■ The combined length of the connecting cables must not exceed 16 feet 
(4.88 m). 



Total power requirements for each backplane can be determined by obtaining 
the total power requirements for each module in the backplane. When distrib- 
uting power in multiple backplane systems, do not attempt to distribute power 
via the Q-bus cables. Provide separate, appropriate power wiring from each 
power supply to each backplane. Each power supply should be capable of 
asserting BPOK and BDCOK signals according to bus protocol. 
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The BAll-M enclosure includes an H9270-A backplane and an H780 power 
supply system mounted in an enclosure with a blank front panel. The H9270-A 
is an 18-bit backplane with four Q/Q quad-slots. 

The BAll-M comes in the following variations: 

BA11-MA Mounting box; H9270-A backplane; H780-A power 

supply for 1 15 Vac, 60 Hz; with a master console panel 

BA1 1-MB Mounting box; H9270-A backplane; H780-B power 

supply for 230 Vac, 50 Hz; with a master console panel 

BA 1 1 -MC Mounting box only 

BA 1 1 -ME Mounting box ; H9270-A backplane; H780-E power 

supply for 1 15 Vac, 60 Hz; with a slave console panel 

BA 1 1 -MF Mounting box ; H9270-A backplane; H780-F power 

supply for 230 Vac, 50 Hz; with a slave console panel 



■ Specifications 



Dimensions (including bezel) 




Width 


48.3 cm (19 in) 


Height 


8.9 cm (3.5 in) 


Depth 




Without mounting brackets 


34.3 cm (13.5 in) 


With mounting brackets 


38.1 cm (15.0 in) 


Shipping Weight 


18.1 kg (40 lb) 


ac input power 


100-127 Vrms, 50 ± 1 Hz or 60 ± 1 




Hz, 400 W maximum, or 200-254 




Vrms, 50 ±1 Hz or 60 ±1 Hz, 400 




W maximum 


dc output power 


+ 5 Vdc ±3%, 0-18 A load 




(static and dynamic) 




+ 12 Vdc ±3%, 0-3.5 A load 




(static and dynamic) 




Maximum output power: 120 W 




(total) 



Recommended circuit breaker rating 15 A and 1 15 Vac or at 230 Vac 
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■ Related Documentation 



Document Title 

Illustrated Parts Breakdown 
BA11-M Field Maintenance Print Set 



Order Number 

EK-BA11M-IP 
MP-BA11M-00 



■ Description 

The BA11-M is a rackmounted enclosure that provides power and cooling for 
an H9270-A backplane and the installed modules. The backplane accepts 
either eight dual- or four quad-size modules. Modules are accessible from the 
front of the box. A cable area is provided for routing I/O cables from the mod- 
ules to the rear of the box where a cable clamp allows cables to be strain- 
relieved before leaving the box. An ac ON/OFF switch and line cord are located 
at the rear of the box. Two of the eight dual-size slots are normally used for 
cabling and termination, which leaves six bus slots available for options. Note 
that multiboard options that require the special backplane interconnection on 
connections card D (i.e., RLV1 1) are not accommodated by this expansion box. 
The BA1 1-M is available in two line voltage variations— 1 15 V and 230 V. Each 
version accommodates either 60 Hz or 50 Hz line frequency. 

Mechanical and mounting details of the BA1 1-M are shown in Figures 53-1 and 
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Figure 53-1 ■ BA11-M Assembly Unit 
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Figure 53-2 ■ BAl 1-M Cabinet Mounting 



Cables 

The following power supply and control panel interface cables are available for 
use with the BAl 1-M enclosure: 

Cable Digital Part Number 

DC output cable 701 1584-0-0 

R>wer supply status cable (logic cable) 701 141 1-OK-O 
Fbwer supply console cable 7008612 -0M-0 
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The BAll-N enclosure (Figure 54-1) includes an H9273 backplane, an H786 
power supply, and an H403-A ac input panel mounted in an enclosure with 
either a blank front panel or bezel assembly. The H9273-A is an 18-bit back- 
plane with nine Q/CD quad slots. 

The BA1 1-N enclosure comes in the following variations: 

BA11-NC Mounting box; H9273-A backplane; H786 power supply 

for 1 15 Vac, 60 Hz; with a bezel assembly 
BA1 1-ND Mounting box; H9273-A backplane; H786 power supply 

for 230 Vac, 50 Hz; with a bezel assembly 
BA1 1-NE Mounting box; H9273-A backplane; H786 power supply 

for 1 15 Vac, 60 Hz; with a blank front panel 
BA1 1-NF Mounting box; H9273-A backplane; H786 power supply 

for 230 Vac, 50 Hz; with a blank front panel 



■ Specifications 
BAll-N Enclosure: 



Dimensions (including bezel) 




Width 


48.3 cm (19 in) 


Height 


13.2 cm (5. 19 in) 


Depth 




Without mounting brackets 


57.8 cm (22.7 in) 


With mounting brackets 


67.96 cm (26.75 in) 


Weight (without modules) 


20 kg (44 lb) 


Input voltage 




BA11-NC, -NE 


115 Vac 


BA11-ND, -NF 


230 Vac 


Input current 




BA11-NC, -NE 


12 A maximum 


BA11-ND, -NF 


6 A maximum 



Note 

Input current consists of that used by the BA1 1-N itself, plus 
whatever current is supplied via the convenience ac oudet (J3) to 
an expander box; the total current must be less than the maximum 
specified. 
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Circuit breaker raring 


15 A at 115 Vac or 230 Vac 


H786 Power Supply: 


Current rating 


5.5Aatll5Vrms 




2.7Aat230Vrms 


Inrush current 


100 A peak, for Vi cycle at 128 Vrms 




or 256 Vrms 


Apparent power 


o3U VA 


Power factor 


The ratio of input power to apparent 




1 11 1 1 r\ s C 11 

power shall be greater than 0.6 at full 




load and low input voltage 


Output Power 


+ 5 Vdc ±250 mV at 15.5 A 




(A minimum of 2 A of +5 Vdc power 




must be drawn to ensure that the + 12 




Vdc supply regulates properly.) 




+ 12 Vdc ±600mVat8A 


Powerup/ powerdown characteristics 


Static performance 




Bawerup 


BDCOK goes high; 75 Vac 




BPOK goes high; 90 Vac 


Powerdown 


BPOK goes low; 80 Vac 




BDCOK goes low; 75 Vac 


Dynamic performance 


Fbwerup 


3 ms (min) from dc power within 




specification or to BDCOK asserted 




70 ms (min) from BDCOK asserted to 




BPOK asserted 


Powerdown 


4 ms (min) from ac power off to BPOK 




negated 




4 ms (min) from BPOK negated to 




BDCOK negated 




5 fAsec (min) from BDCOK negated to 




dc power as of specifications 


Related Documentation 




Document Title 


Order Number 


BA11-N Mounting Box User Manual 


EK-BA11N-UG 


BAU-N Mounting Box Technical Manual EK-BA1 1N-TM 


Illustrated Parts Breakdown 


EK-BA11N-IP 


BA1 1-N Field Maintenance Print Set 


MP-00487-00 



^^^^ 
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The ac input box, power supply, and H9273 logic assembly are attached to the 
logic-box base. The power supply assembly is hinged to the base and can be 
swung open to expose the internal components; with little effort, the entire 
assembly can be removed from the base and replaced. Q-bus modules are 
inserted in the backplane from the rear of the box through an access door that is 
equipped with strain reliefs for Q-bus and communications cables. 

When the unit is to be mounted in an equipment rack, the logic-box cover is 
attached to the rack with mounting hardware. The logic-box base slides into the 
mounted cover and a spring-button assembly engages to prevent the base from 
being accidentally pulled out of the cover. 

Backplane Configuration 

There are three jumpers used to configure the H9273-A backplane. See Chap- 
ter 60 for a discussion of the function and configuration of these jumpers. 

Bezel Assembly Jumpers 

There are four jumper positions (Wl through W4) on the printed circuit board 
of the bezel assembly (see Figure 54-3). When the board is manufactured, 
jumpers are inserted in positions Wl, W2 and W4; position W3 is left open. 
Table 54-1 lists these jumpers and their functions. 



SIDE 2 



W1o o 

W2o o 



o — — o — -o 

W3 W4 



SWITCH CONTACTS 
(S3, S2, S1) 




LED CONTACTS 
(RUN, PWR OK) 



NOTES: 

1 . VIEW IS FROM THE REAR OF THE BEZEL 
WHEN THE BOARD IS MOUNTED ON THE BEZEL. 

2. JUMPERS ARE MOUNTED ON SIDE 1. 



Figure 54-3 ■ Bezel Printed Circuit Board 



54-5 





Table 54-1 


■ Bezel Assembly Jumpers 


Jumper 






PDsition 


Jumper In 


Jumper Out 



Wl , W2 When the bezel AUX ON/ 

OFF switch is used to control 
the power supply generated 
LTC signal. (When the switch 
is in the AUX ON position, 
LTC-initiated interrupts are 
possible.) 



When the bezel AUX ON/ 
OFF switch is used to turn 
the system power controller 
on and off. 



W3 When the bezel is to be 

mounted on an expander 
box. (W3 permits the HALT 
switch to light the RUN indi- 
cator). 



When the bezel is part of the 
main box; that is, the CPU is 
mounted in this bezel's back- 
plane. 



W4 When the bezel is part of the 

main box. ( W4 enables the S 
RUN L signal to light the 
RUN indicator.) 



When the bezel is mounted 
on an expander box. 



I 

I 

j 

i 

i 



j 
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The BA1 1-S enclosure (Figure 55-1) includes an H9276 backplane, two cooling 
fans (a 70 cfm fan to cool the logic boards and a 100 cfm fan to cool the power 
supply), an H7861 power supply, and an H403-B ac input box. The H9276 is a 
22 -bit backplane, with nine Q/CD quad slots. 

The BAll-S enclosure is available in the following variations: 

Model Primary Power and Front Panel 

BA11-SA 120 V; control panel 

BA1 1-SB 240 V; control panel 

BA1 1-SC 120 V; blank panel 

BA1 1-SD 240 V; blank panel 

BA1 1-SE 120 V; blank bezel; no cable or expansion modules 

BA 1 1 -SF 240 V; blank bezel; no cable or expansion modules 

■ Specifications 



BAll-S Enclosure: 



Dimensions (including bezel) 




Width 


48.3 cm (19 in) 


Height 


13.2 cm (5. 19 in) 


Depth (without mounting brackets) 57.8 cm (22.75 in) 


Input voltage 




BA11-SA,SC,SE 


120 Vac 


BA11-SB,SD,SF 


240 Vac 


Input current 




BA11-SA, SC.SE 


6 A maximum 


BA11-SB,SD,SF 


3 A maximum 


Output voltage 


+ 5Vat2Ato36A 




+ 12 Vat 0.0 A to 5 A 
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H7861 Power Supply: 



Current rating 


5.5 A, at 120 Vrms 




z./ a, atznu vrms 


Inrush current 


100 A peak, for '/ 2 cycle at 128 V rms 




or 256 Vrms 


Apparent power 


630 VA 


Power factor 


The ratio of input power to apparent 




power shall be greater than 0.6 at full 




load and low input voltage. 



Output power + 5 Vdc, ± 150 mV, at 36 A 

(A minimum of 2 A of +5 Vdc power 
must be drawn to ensure that the + 12 
Vdc supply regulates correctly.) 
+ 12Vdcat5A 



Powerup/powerdown characteristics 

Static performance 

Fbwerup 

Ibwerdown 



Dynamic performance 

Fbwerup 



Ibwerdown 



BDCOK goes high: at 75 Vac 
BPOK goes high: at 85 Vac 
BPOK goes low: at 80 Vac 
BDCOK goes low: at 75 Vac 



3 ms (minimum) from dc power 
within specification to BDCOK 
asserted 

70 ms (minimum) from BDCOK 
asserted to BPOK asserted 

4 ms (minimum) from ac power off to 
BPOK negated 

4 ms (minimum) from BPOK negated 
to BDCOK negated 

5 |xs (minimum) from BDCOK negated 
to dc power outside of specifications 
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Figure 55-1 ■ BA11 -S Major Assemblies 



■ Related Documentation 

Document Title Order Number 

PDP-1 1/23B Mounting Box Technical Manual EK-23BMB-TM 

PDP-1 1/23B Mounting Box User's Manual EK-23BMB-UG 

BA11-S Field Maintenance Print Set MP-01233-00 



- Configuration 

The H9276 backplane is configured by means of three jumpers, Wl through 
W3. When the backplane is manufactured, only jumper Wl is installed. Table 
55-1 lists the jumpers and their functions. 
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Table 55-1 ■ H9276 Backplane Jumpers 


Jumper 


Jumper In Jumper Out 


Wl 


When a power supply To disable the linetime clock 
generated LTC signal is used as BEVNT from the power 
to assert the BEVNT Q-bus supply, 
signal. 


W2.W3 


Only when using a KD- 1 1 For all other LSI- 1 1 type 
quad LSI- 11 CPU module processors in slot 1. 
(M7264)inslotl. 



There are four jumper positions (Wl through W4) on the printed circuit board 
of the bezel assembly (see Figure 55-2). When the board is manufactured, 
jumpers are inserted in positions Wl, W2, and W4; position W3 is left open. 
Table 55-2 lists these jumpers and their functions. 



W1 o — -o o 
W2o— o o 



o- — o — -o 
W3 W4 



SWITCH CONTACTS 
(S3, S2, S1) 



SIDE 2 



J2 



LED CONTACTS 
(RUN, PWR OK) 



NOTES: 

1. VIEW IS FROM THE REAR OF THE BEZEL 
WHEN THE BOARD IS MOUNTED ON THE BEZEL. 

2. JUMPERS ARE MOUNTED ON SIDE 1. 



Figure 55-2 ■ Bezel Printed Circuit Board 
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Table 55-2 


■ Bezel Assembly Jumpers 


Jumper 






R>sition 


Jumper In 


Jumper Out 



W1,W2 When the bezel AUX ON/ 

OFF switch is used to control 
the power supply generated 
LTC signal. (When the switch 
is in the AUX ON position, 
LTC- initiated interrupts are 
possible.) 



When the bezel AUX ON/ 
OFF switch is used to turn 
the system power controller 
on and off. 



W3 When the bezel is to be 

mounted on an expander 
box. (W3 permits the HALT 
switch to light the RUN indi- 
cator.) 



When the bezel is part of the 
main box; that is, the CPU is 
mounted in this bezel's back- 
plane. 



W4 When the bezel is part of the 

main box. ( W4 enables the S 
RUN L signal to light the 
RUN indicator.) 



When the bezel is mounted 
on an expander box. 



I 

I 

I 

I 

I 

I 

I 

I 

I 

' I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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The BA23-A enclosure contains two dc fans, an H9278-A backplane with a card 
frame assembly, an H7864 power supply, a control panel (54-15610), and a 
patch and filter panel assembly. The H9278-A is a 22 -bit backplane with eight 
quad slots. It is unique in that it has Q/CD signals on slots 1 through 3 and Q/Q 
signals on slots 4 through 8. 

The BA23-S is available in two models. The BA23A-AR is the rackmount model, 
with front plastic cover and sleeves. The BA23A-AF is the floormount model, 
with front and rear plastic covers, sides, and a pedestal base. The floormount 
model is easily converted for tabletop use by removing the pedestal base and 
installing four rubber feet. 



■ Specifications 



Physical Characteristics 


BA23A-AR 


BA23A-AF 


Height 
Width 
Depth 
Weight 


13.34 cm (5.25 in) 
48.25 cm (19.0 in) 
64.34 cm (25.3 in) 
24.00 kg (53.0 lb) 


64.25 cm (24.5 in) 
25.40 cm (10.0 in) 
72.64 cm (28.6 in) 
31.75 kg (70.0 lb) 


Power 


+ 5 V ±2.5%, 36 A (typical) 
+ 12 V ±2.5%, 7 A (typical) 


Nonstandard Environmental Specifications 


Operating 

Temperature 
Relative humidity 
Wet bulb temperature 
Altitude 


15 o Cto32°C(59°Fto90 o F) 
20% to 80% noncondensing 
25°C (77°F) maximum 
Up to 8000 ft 


Storage 

Altitude 


Up to 40,000 ft 
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■ Related Documentation 



Document Title 

Micro/PDP-11 System Technical Manual 
Micro/PDP-11 System Pocket Service Guide 
BA23 Unit Assembly Drawings 
BA23 Field Maintenance Print Set 



Order Number 

EK-OLCP5-TM 
EK-OLCP5-PS 
BA23-A-DBP 
MP-01651-00 



- Description and Configuration 

The BA23-A enclosure contains an 8-slot H9278-A backplane for mounting 
both dual- and quad-height modules. The H9278-A (shown in Figure 56-1) is a 
22 -bit backplane providing Q/CD signals on slots 1 through 3 and Q/Q signals 
on slots 4 through 8. The backplanes grant continuity chaining is shown in Fig- 



The backplane is attached to a signal distribution printed circuit board, which 
provides connectors for a fixed disk drive, diskette drive, RQDX1 controller 
module, and control panel cables. Figure 56-3 shows the layout of the signal 
distribution printed circuit board. 
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NOTES: 

1 . CONNECTORS J1 , J2, J3, AND J4 ARE MOUNTED ON SIDE 2. 

2. XZ1-4 ARE BACKPLANE TERMINATOR SOCKETS. THE SIP TERMINATION RESISTORS MOUNTED IN 
XZ1-4 MUST BE REMOVED WHEN EXPANDING BEYOND THIS BACKPLANE. 

3. J3 AND J4 ARE NOT POWER SOURCES. THEY ARE USED TO SUPPLY POWER TO THE BACKPLANE 
WHEN THE RD51-A FIXED DISK DRIVE OR RX50-AA DISKETTE DRIVE IS NOT INSTALLED. 
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Figure 56-2 ■ H9278-A Backplane Grant Continuity Chaining 
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Figure 56-3 ■ Signal Distribution Printed Circuit Board Layout 
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H7864 Power Supply 

The H7864 power supply provides fixed (nonadjustable) voltages of + 5 V and 
+ 12 V to the H9278-A backplane. The power supply also provides these volt- 
ages to any RD51/52 or RX50 disk drives installed in the mounting box. Two 
brushless dc fans are driven by the power supply. One fan cools the logic mod- 
ules and power supply. The other fan cools the disk drives. 

The H7864 power supply also supplies three system control signals to the 
H9278-A backplane. Two of these signals, BDCOK and BPOK, are asserted 
when system power is stable. The third signal, BEVNT, is an external line clock 
interrupt request to the CPU. 

Control Panel 

The system control panel (54-15610), shown in Figure 56-4, consists of a 
printed circuit board equipped with switches and LEDs. The printed circuit 
board also provides test points for + 5 V and + 12 V. 

The 2-position linetime clock (LTC) switch (switch 1) is used to enable or dis- 
able the LTC function. Setting switch 1 ON enables the LTC to function under 
software control. Setting switch 1 to the OFF position disables the LTC function. 
The other 2-position switch (switch 2) is not used. 

The remaining control panel switches and indicators are discussed at length in 
the Micro/PDP-11 System Technical Manual. 
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Figure 56-4 ■ Control Panel Assembly 
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Patch and Filter Panel Assembly 

The patch and filter panel assembly (shown in Figure 56-5) is located behind 
the rear plastic cover of the BA23-A mounting box. (Rackmount units do not 
have a rear plastic cover over this assembly.) The assembly provides for the 
mounting of up to four patch and filter panels (not included), such as those for 
the CPU and the DZV11 asynchronous multiplexer. A removable division 
between two of the patch and filter panel spaces allows for the installation of a 
large panel. The assembly also provides space to accommodate two 50-pin con- 
nectors in the event that the system is expanded. Metal plates are mounted in 
unoccupied panel and connect spaces; these can be easily removed for panel or 
connector installation. 




Figure 56-5 ■ Patch and Filter Panel Assembly 
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Chapter 57 - DDV11-B Backplane 



The DDV11-B is an optional 18-bit Q-bus expansion backplane for use when 
additional logic space is required. The DDV11-B is a 9 X 6, 54-slot backplane 
with a 9 x 4 slot section (18 individual dual-height or nine quad-height module 
slots) prebused specifically for Q-bus signals, power, and ground connections. 
The remaining 9x2 slot section is provided with + 5 Vdc, GND, and - 12 Vdc 
power connections only; this leaves the remaining pins free for use with any 
special dual-height logic modules to be used in conjunction with the LSI- 11 
family of modules and bus requirements. 

- Description and Specifications 

The DDV1 1-B option consists of the following items: 

■ Six H863 connector blocks 

■ Three H8030 connector blocks 

■ Etched-board bus structure 



The etched board completely overlays the entire pin side of all connector blocks 
and is recessed sufficiendy to allow wirewrapping on those same pins with 
30-./WG wire. The overall dimensions of the unit are shown in Figure 57-1. 

An optional cardcage, type H0341, is also available to provide protection 
against physical damage to modules and to serve as a cardguide. 

The DDV11-B can be mounted in the H909-C enclosure, which includes the 
H0341 cardguide. 
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Figure 57-1 ■ DDV11-B Dimensions 



Related Documentation 
Document Title 

DDV1 1-B Field Maintenance Print Set 



Order Number 

MP-00122-00 



- Configuration 
Module Slot Assignments 

Figure 57-2 shows the slot location assignments of the DDV1 1-B. Rows A, B, C, 
and D are dedicated to the Q-bus. Any module that conforms to the Q-bus 
specifications can be used in this portion of the DDV11-B. The position num- 
bers indicate the bus-grant wiring scheme with respect to the processor mod- 
ule. The bus-grant signals propagate through the slot locations in the position 
order shown in Figure 57-2 until they reach the requesting device. Any unused 
slots must be jumpered to provide bus-grant signal continuity, or it is recom- 
mended that unused locations occur only in the highest position-numbered 
locations. 
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Rows E and F contain the 18 user-defined slots with power and ground connec- 
tions provided. 
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figure 57-2 ■ DDV1 1-B Module Installation and Slot Assignments 
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dc Power and Power Signal Connections 

dc power is supplied to the modules in the DDV1 1-B through the backplane PC 
board. The power and ground leads from the external source connect to the 
seven-position terminal board mounted on the edge of the PC board, as shown 
in Figure 57-3. Any suitable connector terminals, solder or crimp style, can be 
attached to the power supply leads and inserted under the terminal strip screws. 
A jumper tab is mounted between the two + 5 V screws and between the two 
ground (GND) screws on the terminal board. The total current capability of the 
DDV11-B and the wire si2e required are listed in Table 57-1. 

The power signal pins are located at the opposite end of the backplane PC 
board from the power terminal strip. A mating female connector (Digital part 
number 12-1 1206-02 or 3M part number 3473-3) can be inserted over the pins 
and used to connect the external signals to the backplane. 
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Figure 57-3 ■ DDVU-B Power Wiring 
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Table 57-1 " DDV11-B Current Capability 


Terminal 


Maximum Current 


Wire Size (AWG) 


+ 12V 


20 A 


14 


+5 V (jumped) 


40A 


14 


+5V 


+5B 


20 A 




GND (jumped) 


40 A 


14 


GND 


-12 V 


20 A 





Chapter 58 - H780 Pbwer Supply 



Six H780 power supply options are available for use in Q-bus systems. Individ- 
ual model numbers determine combinations of 1 15 or 230 Vac (nominal) pri- 



mary power and selection of master console, slave console, or no console. 


Models are listed below. 




Model Number Input Power Console 


ri7olM_, 115 V 


None 


H780-D 230V 


None 


H780-H 115V 

IX/ OV/ X X X X.J V 




H780-T 230V 


Macfpr 

1T103LU 


H780-K 115 V 


Slave 


H780-L 230V 


Slave 


Specifications 




Temporary Line Dips Allowed 


100% of voltage, 20 msec maximum 


ac Inrush Current 


70 A at 127 V, 60 Hz (8.33 msec) 




25 A at 254 V, 50 Hz ( 10 msec) 


Input Power (fans included) 


340 W at full load (maximum) 




290 W at full load (typical) 


Input Protection 


H780-C, -H, -K (100-127 V ac ) fast 




blow, 5 A fuse (See Note 1.) 




H780-D, -J, -L (200-254 Vac) fast 




blow, 2.5 A fuse 


Hi-Potential 


2 kV for 60 seconds from input to out- 




put, or input to chassis 


Output Power (combinations not to 


+5 V, 1.5 A to 18 A 


exceed 110 W) 


+ 12 V, 025 A to 3.5 A 


Maximum dc Current under Fault 


+5 Vbus = 28 A 


Conditions 


+ 12Vbus = 9.5 A 


+ 5V Output 


Total Regulation 


5 V ±3% 


Line Regulation 


±0.5% 



Load Regulation ± 1 .0% 



Stability 



0.1%/1000 hours 
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Thermal Drift 


0.025%/ C (See Note 2.) 


Ripple 


150 mV p-p (1% for f<3 kHz) 


Dynamic Load Regulation 


± 12% 




di/dt = 0.5 A us 






Noise 


1% peak at f> 100 kHz (noise is 




superimposed on ripple) 


Interaction due to + 12 V 


±0.05% 


+ 12 V Output 


Total Regulation 


12 V ±3% 


Line Regulation 


±025% 


Load Regulation 


±0.5% 


Stability 


0.1%/1,000 hours 




(See Note 2.) 




0.025%/°C above 25°C 


Ripple 


350 mVp-p (1% for f<3kHz) 


Dynamic Load Regulation 


±0.8% 




di/dt = 0.5 A |isec 




f<500Hz 




delta I = 3 A 


Noise 


1% peak at f> 100 kHz (noise is 




superimposed on ripple) 


Interaction due to + 5 V 


±0.02% 


Overvoltage Protection 


+5V 


6.3 V nominal 




5.65 V minimum 




6.8 V maximum 


+ 12V 


15 V nominal 




13.6 V minimum 




16.5 V maximum 


Adjustments 


+ 5 V Output 


4.05 V to 6.8 V 




Guarantee range 4.55 V to 5.65 V 


+ 12 V Output 


10.6 V to 16.5 V 




Guarantee range 1 1.7 V to 13.6 V 
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Controls 


KearRuiel 


AX I / ATT 1 ' . ^.1 

ac ON/OFF switch 


Front Console 


dc ON/OFF switch 




HALT/ENABLE switch 


(Master only) 


LTC ON/OFF SWITCH 


Console Indicators 


dcON 




RUN (Master) 




SPARE (Master only) 


nil 

Backplane Signals 




Generated 


BPOK 




BDCOK 




BEVNT 


Received (Master only) 


BHALT 




SHRUN 


IVlCvlltllllMU 




Cooling 


Two self-contained fans provide 0.71 




mVmin (30 ftVmin) air flow. 


Size(WxHxL) 


13.97 cm x 8.43 cm x 37.15 cm 




(5 1/2 in x 3 1/3 in x 145/8 in) 


Weight 


5.90 kg (13 lb) 



Nonstandard Environmental Specifications 

Ambient (operating) Temperature 5°C to 50°C (4 1°F to 122°F) 



Notes Relating to Specifications 

1. Operation from ac lines below 100 V may cause the power supply to over- 
heat because of decreased air flow from the cooling fans. 

2 . These parameters apply after five minutes of warmup and are measured with 
an averaging meter at the processor backplane terminal block under system 
loading. 



■ Related Documentation 



Document Tide Order Number 

H780-C, -D, -H, -], -K, -L Power Supply User's Manual EK-H780-OP 
H780 Field Maintenance Print Set MP-H780-00 
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Description 

The H780 master console contains RUN and DC ON indicators for monitoring 
the processor states, as well as DC ON/DC OFF, LTS ON/OFF, and ENABLE/ 
HALT switches for controlling the processor. The slave console contains only a 
DC ON indicator for monitoring the status of the slave power supply. 

Console Controls and Indicators 

The H780-H or -J master console has three LED indicators and three two-posi- 
tion toggle switches. One of the LED indicators is a spare indicator. Circuitry to 
drive this indicator is included on the console printed circuit board for user 
application. The console on the H780-K and -L slave supplies has only one LED 
indicator, DC ON. The H780 console controls and indicators are described in 
Table 58-1. Additionally, the rear panel of the H780 contains an AC ON/OFF 
toggle switch and an ac line fuse. 

+ 12 V and + 5 V Adjustment Procedure 

The H780 power supply is factory-adjusted to produce + 12 V and + 5 V out- 
puts within the operating tolerance of the system. The adjustment procedures 
presented allow users to trim the dc outputs of the H780 to meet their particu- 
lar needs. One adjustment is provided for the + 12 V output, while two adjust- 
ments (one for the output voltage and one for the switching regulator 
frequency) are provided for the + 5 V. A DVM, an oscilloscope, and a small 
screwdriver are required. Ibwer supply loading is provided by the Q-bus or 
processor. 

Table 58-1 ■ H780 Controls and Indicators 
Control/Indicator Type Function 



dcON LED indicator 



RUN LED indicator 



Lights up when the dc ON/OFF toggle 
switch is set to ON and proper dc out- 
put voltages are being produced by the 
H780. 

If either the + 5 V or + 12 V output 
from the H780 is faulty, the dc ON indi- 
cator will not light up. This is the only 
indicator on the H780-K and -L slave 
supplies. 

Illuminates when the processor is in the 
run state (see ENABLE/HALT). 



(continued on next page) 
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Table 58-1 " H780 Controls and Indicators (Cont.) 



G>ntroI/Indicator 


Type 


Function 


SPARE 


LED indicator 


Not used by the H780 or processor. 
The H780 contains circuitry for driving 
this indicator for user applications. 


dc ON/OFF 


Two-position 
toggle switch 


When set to ON, enables the dc outputs 
of the H780. The dc ON indicator will 
light up if the H780 dc output voltages 
are of proper values. If a slave supply is 
connected to a master, the slave dc ON 
indicator will light if the slave dc output 
voltages are of proper value. 

When set to OFF, the dc outputs from 
the H780 are disabled and the dc ON 
indicator is extinguished. If a slave sup- 
ply is connected to a master, the slave dc 
ON indicator will also extinguish. 


ENABLE/HALT 


Two-position 
toggle switch 


When set to ENABLE, the BHALT line 
from the H780 to the processor is not 
asserted and the processor is in the run 
mode (RUN indicator lights up). 
When set to HALT, the BHALT line is 
asserted, allowing the processor to exe- 
cute console ODT microcode (RUN 
indicator extinguished). 


LTC ON/OFF 


Two-position 
toggle switch 


When set to ON, enables the generation 
of the linetime clock (LTC) BEVNT sig- 
nal by the H780. 

When set to OFF, disables the H780 
linetime clock. 


AC ON/OFF (rear 
panel) 


Two-position 
toggle switch 


When set to ON, applies ac power to 
theH780. 

When set to OFF, removes ac power 
from the H780. 


FUSE (rear panel) 


5 A or 2.5 A 
fast-blow 


Protects H780 from excessive current. 
H780-C, -H, and -K use a 5 A fuse. 
H780-D, -J, and -L use a 2.5 A fuse. 
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The H9270-Q backplane assembly is a 22 -bit backplane with four Q/Q quad 
slots, designed to accept Q-bus processors, memories, and option modules. It 
accepts up to eight dual-height modules, four quad-height modules, or a mix of 
both. 

The H9270-Q backplane is intended as a replacement for the H9270-A. 



■ Specifications 



Mechanical 






Height 




11 in (27.9 cm) 


Width 




11.15 in (28.3 cm) 


Length 




2.8 in (7.11 cm) 


Weight 




2.61b (1.18 kg) 


Bus Loads 






ac 




4.4 


dc 




none 


Rawer 


Voltage 


Terminals 


Maximum Current Rating (25°C) 


+ 12 Vdc 


one 


9A 


+5Vdc 


one 


18 A 


+5BVdc 


one 


12 A 


GND 


two 


20 A 


-12 Vdc 


one 


4A 



External Signals 

There are staked-in pins on the backplane that can be used for system control 
signals as follows: 



Signal 


Description 


BEVNT 


External event interrupt request connected to Q-bus pin 




BR1. 


BPOK 


Fbwer OK signal connected to Q-bus pin BB1. 


BCDOK 


dc power OK signal connected to Q-bus pin BA1. 


BHALT 


Processor halt signal input to the main processor, con- 




nected to Q-bus pin API. 


GND 


Two ground pins 
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Restrictions 

The H9270-Q will not accept any module utilizing CD type interconnect. 



■ Configuration 

User-supplied + 5 Vdc and + 12 Vdc power sources are connected to the 
backplane via a six-position screw type terminal strip. The + 5 Vdc power actu- 
ally has two terminals connected through a jumper. The terminal labeled 
" + 5B" can be separated and used to supply the battery backup voltage as 
required. The user's system control signals are connected through nine staked- 
in pins on the backplane. Figure 59-1 shows the layout of the H9270-Q termi- 
nal block. 

The H9270-Q supports 22 -bit Q-bus address space but is also backward com- 
patible with 18-bit Q-bus products by the removal of eight jumpers. These 
eight jumpers, located at the top of the backplane assembly, are shown in Figure 
59-2. 
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Figure 59-1 ■ H9270-Q Backplane Terminal Block (Pin Side View Shown) 
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JUMPERS 




J 



Figure 59-2 ■ H9270-Q Unit Assembly 
Mounting the Backplane 

Mounting dimensions and possible methods of mounting the H9270-Q back- 
plane (in any of three planes) are shown in Figure 59-3. Option positions are 
shown in Figure 59-4. Slot numbers indicate device interrupt and DMA priority 
in Q-bus systems. The lowest numbered positions receive the highest priority. 
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REAR MOUNTING 
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(11.0 in) 



18.5 cm 
(7.29 in) 



3.5 cm 
(1.375 in)' 



CONNECTOR 
BLOCK 



7.1 cm 
(2.80 in) 



Y 



1.9 cm 
(0.74 in) 



SIDE MOUNTING 



11-3302 



Figure 59-3 ■ Backplane Mounting 
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VIEW FROM MODULE SIDE OF BACKPLANE 
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OPTION 4 
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(LOWEST PRIORITY LOCATION) 


OPTION 6 



PREFERRED LOCATION FOR MMV11-A CORE MEMORY 



Figure 59-4 ■ H9270-Q Option Positions 
dc Power Connections 

The H9270-Q standard power connections are listed in Table 59-1. 

■ VOLTAGE AND CURRENT REQUIREMENTS 
A power supply for a single H9270-Q backplane LSI- 1 1 system should have the 
following capacity: 

+5 V ±5% load; 0-18 A static/dynamic 

+ 12 V ± 3% load; 1-2.5 A static/dynamic 

+ 5 ripple; less than 1% of nominal voltage 

- 12 ripple; less than 150 mV p-p (frequency 5 kHz) 

Note 

Regulation at the H9270-Q backplane must be maintained to the 
specifications listed above. 

The H780 power supply option provides sufficient dc power and generates the 
required bus signals. 

A multiple-backplane system using H9270-Q backplanes should have the same 
voltage regulation and ripple specification as listed for the single H9270-Q 
backplane. However, it will be necessary to calculate the actual power require- 
ments, based on individual power requirements for modules used in the system. 
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- BACKPLANE POWER CONNECTIONS 
If the H780 power supply option is not used, perform the following steps to 
connect power to the H9270-Q backplane. 

1 . Select wire size. ( 14 gauge is recommended.) Consider load current and dis- 
tance between the power supply and backplane. 

2. For a standard system, connect the applicable wires to the H9270-Q con- 
nector block per Table 59-1. For battery backup, remove the jumper 
between +5 V and + 5 B and connect the applicable wires to the H9270-Q 
connector block. 

3. Connect the ground terminals at the power source. 

4. It is recommended that the backplane frame/casting be electrically con- 
nected to the system/power supply ground. 



Table 59-1 


■ H9270-Q Backplane Standard Rower Connections 


Power Source 
(From) 


H9270-Q Connector Block (To) 


+ 12V 


+ 12V 


Factory-connected 


+5V 


+ 5V 


Factory-connected 


+ 5B 


GND 


GND 


Factory-connected 


GND 


GND 


Factory-connected 


-12V 


-12V 


This voltage is not required. The con- 
nection is available for custom inter- 
faces. 
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The H9273-A is an 18-bit backplane with nine Q/CD quad slots and a card 
frame assembly. 



- Specifications 



Height 


12.55 cm (4.94 in) 


Length 


29.11 cm (11.46 in) 


Width 


28.3 cm (11.15 in) 


Bus Loads 




ac 


2.6 


dc 


0 


Related Documentation 




Document Title 


Order Number 


H9273-A Field Maintenance Print Set 


MP-00670-00 



■ Configuration 

The H9273-A backplane logic assembly is shown in Figure 60-1. Fbwer and 
signals are supplied to the backplane to connectors J7 and J8. These connectors 
are shown in Figures 60-1, 60-2, and 60-3. Connectors J9 (GND) and J10 ( - 12 
V) are also shown in Figure 60-2. 
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Figure 60-1 ■ H9273-A Backplane Logic Assembly 
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0 
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© 
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1 +12VDC(B) 

2 +12VDC 

3 GND +12VDC 

4 GND +5VDC 

5 +5VDC 

6 +5VDC(B) 

7 GND +5VDC 

8 +5VDC 




Figure 60-2 ■ H9273-A Power Connections 
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Figure 60-3 ■ H9273-A Signal Connections 

The H9273-A backplane is designed to accept both dual- and quad-height 
modules. However, as a Q/CD type backplane, it will accept dual-height mod- 
ules only in the AB slots. (See Chapter 52.) 
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The H9273-A backplane logic assembly is designed to mount in a BAll-N 
mounting box or equivalent. Refer to the BA1 1-N mounting box description for 
more information. 

Note 

Connector block pins do not extend beyond the H9273-A printed 
circuit etch card, thus eliminating the possibility of backplane 
wirewrapping. 

Three jumpers (Wl, W2, and W3) are shown in Figure 60-4. Jumper Wl 
enables the linetime clock when inserted and disables it when removed. 

Note 

Only one BA1 1-N mounting box in any system may have the line- 
time clock enabled. 

When inserted, jumpers W2 and W3 allow the LSI- 11 quad-height CPU board 
(module M7264) to run in row 1. Jumpers W2 and W3 are removed when the 
backplane is used as an expansion backplane in a system. 
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figure 60-4 ■ H9273-A Backplane Jumpers 



Chapter 61 - H9275-A Backplane 



The H9275-A (Figure 61-1) is a 22-bit backplane with nine Q/Q quad slots, 
designed to accept Q-bus compatible processors, memories, and interface 
modules. 




Figure 61-1 


■ H9275-A Backplane Assembly 


Specifications 




Height 


12.55 cm (4.94 in) 


Length 


29.11 cm (11.46 in) 


Width 


28.3 cm (11. 15 in) 
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Bus Loads 

ac 



10.0 
0 



dc 



> Related Documentation 



Document Title 

H9275-A Configuration Guide 



Order Number 

EK-H927A-CG 



- Configuration 

The H9275-A backplane assembly has nine jumper wires, designated Wl 
through W9, that modify the bus configuration. The H9275-A also has connec- 
tors that are positioned in four rows, called the A, B, C, and D rows. (These 
jumpers and connectors are shown in Figure 61-2.) Q-bus compatible modules 
are plugged into these rows and connected to the bus. Ibsition 1 uses the row A 
and row B connectors. Ibsition 2 uses the row C and row D connectors. There- 
fore, row A is wired identically to row C, and row B is wired identically to row 



As a 22 -bit backplane, the H9725-A supports up to four megabytes of memory 
addressing capability. Processor modules (18-bit) can also be used with the 
H9275-A with slight variations. Table 61-1 lists the jumper wires that must be 
removed or installed, depending on which processor is used. 

The LSI- 11/2 processor can be connected to the H9275-A backplane after the 
W2, W3, W4, and W5 jumper wires have been removed. These wires connect 
BDAL <18:21> (the extended address lines that provide 22 -bit addressing) 
address lines to position 1 (the processor position). If jumper wires W2-W5 are 
not removed, interference of bus operation will result because the LSI- 11/2 
processor connects signals (not used for addressing) to these jumper wire lines. 

The LSI- 11 processor can also be used in the H9275-A backplane, provided 
jumper wires W6, W7, W8, and W9 are removed. Because the LSI- 1 1/2 proces- 
sor is a quad-height module, it requires positions 1 and 2 on the backplane. 
Jumper wires W6 through W9 connect the BDAL <18:21> address lines to 
position 2, which is used by the processor. The W2-W5 jumpers can either be 
installed or removed, and will not interfere with the operation of the LSI- 11 
processor. 
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table ol-l 


■ H9275-A Jumper Status for Microprocessors 




Jumper Status 


Processor 


W2-W5 


W6-W9 


LSI- 11/23 


I 


I 


FALCON 


R 


I 


LSI-11/2 


R 


I 


LSI-11 




R 



I = jumper installed; R = jumper removed 
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Figure 61-2 ■ H9275-A Backplane Connectors 
Connecting System Power 

The H9275-A backplane requires external + 5 Vdc and + 12 Vdc power 
sources. The current rating of these power sources is denned by the configura- 
tion of the user's system. The external power sources are connected to the 
standard power connector, Jl. The Jl connector is a screw terminal strip 
located on the rear of the backplane, as shown in Figure 61-3. 
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Figure 61-3 ■ H9275-A Rear View 

The Jl terminal strip connectors are rated for 15 amperes per terminal and 
accept up to a No. 12 wire. The backplane connector pins for the modules are 
rated at one ampere. Additional + 5 Vdc power can be connected to the back- 
plane by using two push-on tabs designated as J4 and J5. J4 and J5 power tabs 
are used only when the system requires more than 45 amperes of + 5 Vdc 
power. These power tabs are located on the rear of the backplane as shown in 
Figure 61-3. 

Note 

The J4 and J5 power tabs should never be used as a + 5 Vdc 
power source from the bus to another device. 

The J5 power tab is for the + 5 Vdc connection and is rated for 15 amperes. 
The J4 power tab is for the ground connection and is rated for 15 amperes. 

Connecting Control Bus Signals 

Control bus signals are connected to the H9275-A backplane through the J2 
connector on the rear of the backplane as shown in Figure 61-3. These signals 
include the power sequence signals BPOK and BDCOK, as well as the signals 
BHALT and BEVNT. The processor SRUN signal is available to monitor the 
processor-run condition. 

The J2 connector is keyed to accept the LSI- 11 console/backplane cable No. 
70-1 141 1-OK. This cable must not exceed one meter in length. 
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Bus Priority 

The modules in the system are serviced on a priority basis for bus interrupts and 
direct memory access (DMA) requests. Bus interrupts function in either a posi- 
tion-dependent priority or a position-independent priority. Position-indepen- 
dent priority is implemented only on the LSI- 1 1/23 CPU. 

The bus positions described in Figure 61-4 are numbered in order for the posi- 
tion-dependent priority structure. Priority is determined by the physical place- 
ment of the module in the backplane. Position 1 is assigned the highest priority 
and position 18 is assigned the lowest priority. The priority structure operates 
with the condition that there are no open or empty positions in the backplane 
between the placement of the modules. Thus, if a quad-height module is 
inserted next to a dual-height module, bus grant continuity module G7272 
must be installed in the resulting open dual slot. 
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Figure 61-4 ■ Horizontal Position Priority Structure 
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Bus Termination 

The bused signals are terminated in the backplane with a characteristic impe- 
dance of 123 ohms connected to the 3.4 Vdc. The termination resistors are 
located by Zl through Z5 in Figure 61-2. 

Bus Restrictions 

The H9275-A backplane is a maximum LSI- 11 system configuration that will 
not support any external cabling of the bus. This limits any system to the back- 
plane and is not expandable by using additional backplanes. The backplane 
contains 0.188 inch pins on the connector blocks and will not accept any 
wirewrap connections. 
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The H9281-Q series backplanes are 22 -bit, dual-slot backplanes designed to 
accept dual-height Q-bus modules. 



■ Specifications 



Mechanical 




Height 


Width 


Length Weight 




(in/cm) 


(in/cm) (in/cm) (lb/kg) 


H9281-QA 


10.8/27.4 


5.75/14.6 3.0 / 7.62 .7/. 32 


H9281-QB 


10.8/27.4 


5.75/14.6 6.0/1524 1.4/. 64 


H9281-QC 


10.8/27.4 


5.75 / 14.6 8.0 / 20.32 2.3 / 1.05 


Electrical 








ac Bus dc Bus Onboard 




Slots 


Rows 


Loads Loads Termination 


H9281-QA 


4 


2 


1.1 None No 


H9281-QB 


8 


2 


1.8 None Yes 


H9281-QC 


12 


2 


2.9 None Yes 


+ 5 Vdc Termination Current 


Normal (no load): 360 mA 


(H9281-QB and -QC only) 




Maximum (operating): 1,000 mA 


Power 


Maximum Current Rating (25°C) 


Voltage 


Model -QA 


Model -QB Model -QC 


+ 12 Vdc 


8A 




8A 8A 


+5 Vdc 


8A 




14A 18A 


+ 5BVdc 


8A 




10A 10A 


GND 


8A 




20A 20A 


GND 


8A 




20A 20A 


- 12 Vdc 


6A 




8A 8A 


+ 12BVdc 


8A 




8A 8A 
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External Signals 

There is a 10-pin connector (J2) on the backplane which can be used for system 
control signals as follows: 

BEVNT External event interrupt request connected to Q-bus pin 

BR1. 

BPOK Power OK signal connected to Q-bus pin BB 1 . 

BDCOK dc power OK signal connected to Q-bus pin BA 1 . 

BHALT Processor halt signal input to the main processor, con- 

nected to Q-bus pin API. 

SRUN Processor-generated signal for driving a run indicator cir- 

cuit. 

Restrictions 

The H9281-Q series backplanes will not accept any module utilizing CD type 
interconnect, nor will they accept any quad-height modules. 



■ Configuration 

Mounting dimensions for H9281-Q backplanes are shown in Figures 62-1 and 
62-2. The H9281-Q backplanes can be mounted in any plane. The enclosure in 
which the backplane is mounted, available system space, and cooling air flow 
will determine an acceptable backplane position in a particular system. 
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Figure 62-1 ■ H9281-Q Mounting Dimensions 



62-4 ■ H9281-Q Backplane 




Figure 62-2 ■ H9281-Q Mounting Dimensions 
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Connecting System Power 

Seven screw terminals are provided on the slot 1 end of the backplane for 
power connections. Connect system power (and optional battery backup 
power) as shown in Figure 62-3. R>wer wiring should be done with a wire gauge 
appropriate for the total power requirements for options installed in the back- 
plane. The recommended wire size for H9281-Q backplanes is as follows: 

H9281-QA 14 gauge 

H9281-QB 14 gauge 

H9281-QC 12 gauge 




BATTERY , +5 v 
BACKUP [ 

POWER < GND 
SOURCE I 

(OPTIONAL) v +12V 



i: 



+ 12 V 

+5V 

+5 B 

GND 

GND 

-12 

+ 12 B 



D 

J2 



H9281 
BACKPLANE 
(PIN SIDE) 



Figure 62-3 ■ H9281 Power Connections 

Select a power supply that will meet LSI- 11 system power specifications and 
supply sufficient current for the options in the system. The H780 power supply 
is recommended, depending on system power requirements. 

Connecting Externally Generated Bus Signals 

Externally generated bus signals can be connected to the H9281-Q backplane 
via connector J2. These signals include power sequence signals BPOK, BDCOK, 
BHALT and BEVNT. In addition, the processor-generated SRUN signal is availa- 
ble via J2 for driving a RUN indicator circuit. J2 connector pins are fully com- 
patible with the H780 model series power supply or the KPV11-A powerfail/ 
linetime clock. 
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Device Priority 

All Q-bus backplanes are priority structured. Daisychained grant signals for 
DMA and interrupt requests propagate away from the processor from the first 
(highest priority device) to successively lower priority devices. Processor mod- 
ule locations and device (option) priorities are shown in Figure 62-4. 

Bus Terminations 

Backplane models H9281-QB and -QC include 120-ohm bus termination resis- 
tors at the electrical end of the bus; therefore, it is not necessary to install a 
separate 120-ohm bus terminator module in these backplanes. 

16- and 18-Bit Addressing 

The H9281-Q backplanes support the 22 -bit Q-bus address space but can also 
be configured to be compatible with 18-bit Q-bus products. This is done using 
pins Ml through M 12, located on the backplane between the Jl and J2 connec- 
tors, as shown in Figure 62-4. Table 62-1 lists the proper jumper configurations 
for 18- and 22-bit addressing. 
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Figure 62-4 ■ H9281-Q Option and Connector Locations (Module Side) 
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H9281-Q Backplane 






Table 62-1" 


18- and 22-bit Jumper Configurations 


Addressing Jumper Connections 


22-bit 




MltoM2 

JVl*f tO JYL? 

M7toM8 
MIOtoMll 


18-bit* 




M2toM3 
M5toM6 
M8toM9 
MlltoM12 



* 18-bit addressing can also be configured by simply removing all jumpers from pins M 1 
through M12. 
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The TEV11 terminator module provides 120-ohm termination circuits for 
18-bit Q-bus systems, as shown in Figure 63-1. 



■ Specifications 



Identification 


M9400-YB 


Size 


Dual 


Power Requirements 


+ 5Vdc ±5% at 0.54 A 


Bus Loads 




ac 


0 


dc 


0 


Related Documentation 




Document Hue 


Order Number 


TEV1 1 Field Maintenance Print Set 


MP-00074-00 



- Description 

Each bus signal line terminates with two resistors that perform the voltage divi- 
sion, shown in Figure 63-2. These termination resistors are contained in a 16- 
pin, dual-in-line package that is identical to an IC package. Each package con- 
tains 14 termination pairs. The values used are shown in the figure. 
Daisychained grant signals are terminated and jumpered. BIAKI is jumpered to 
BIAKO and BDMGI is connected to BDMGO via factory-installed jumper Wl. 

Note 

The TEV1 1 is not usable in a 22 -bit system because address lines 
<18:21> are unterminated. 
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Figure 63-1 ■ TEV11 Functions 
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Figure 63-2 ■ Typical 120-Ohm Bus Termination 



Appendix A - Chip Kits 



The DCK1 1 series of LSI integrated circuits is available to Q-bus system users in 
sets called chip kits. The kits contain the ICs needed to build the foundation of 
nearly any Q-bus interface, and are available either with or without a Digital 
wirewrappable board and plug-in cable. 

Chip kits minimize the chip count required to implement bus circuitry. This 
permits the designer to build an interface foundation on the dual-height 
wirewrappable board provided and still have ample room left for special cir- 
cuitry. The comparatively small chip count results in backplane space savings, 
increased system reliability, lower system cost, and a greater opportunity for 
value to be added to the finished product. 

Table A-l lists the available chip kits. Kits DCK11-AA and DCK11-AC are 
intended for building the foundations of program control Q-bus interfaces. 
They are functionally similar to the DRV11-P bus foundation module. Kits 
DCK1 1-AB and DCK1 1-AD are intended for building the foundations of DMA 
Q-bus interfaces. They are functionally similar to the DRV1 1-B general purpose 
DMA interface module. 

Table A-l - Q-bus Chip Kits 

DCK1 1-AA Program control bus interface chip kit, consisting of: 

(one) DC003 interrupt chip 
(one) DC004 protocol chip 

(four) DC005 transceiver/address decoder/vector select 
chips 

DCK1 1-AC Program control bus interface chip kit, consisting of: 

(one) DC003 interrupt chip 
(one) DC004 protocol chip 

(four) DC005 transceiver/address decoder/vector select 
chips 

(one) W9512 dual-height, extended-length, wirewrap- 
pable module 
(one) BC07D-10 ten-ft, 40-conductor plug-in cable 



(continued on next page) 
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Table A-l - Q-bus Chip Kits (Cont) 

DCK1 1-AB DMA bus interface chip kit, consisting of: 

(one) DC003 interrupt chip 
(one) DC004 protocol chip 

(four) DC005 transceiver/address decoder/vector select 
chips 

(two) DC006 word count/bus address chips 
(one) DC010 DMA control chip 

DCK1 1-AD DMA bus interface chip kit, consisting of: 

(one) DC003 interrupt chip 
(one) DC004 protocol chip 

(four) DC005 transceiver/address decoder/vector select 
chips 

(two) DC006 word count/bus address chips 

(one) DC010 DMA control chip 

(one) W9512 dual-height, extended-length, wirewrap- 

pable module 
(one) BC07D-10 ten-foot, 40-conductor plug-in cable 



- DC003 Interrupt Chip 

TheDC003 interrupt chip is an 18-pin, 0.762 cm center x 2.349 cm long (max- 
imum) (0.3 in center x 0.925 in long) dual-in-line-package (DIP) device that 
provides the circuits to perform an interrupt transaction in a computer system 
that uses a daisychain type of arbitration scheme. The device is used in periph- 
eral interfaces to provide two interrupt channels labeled A and B, with the A 
section at a higher priority than the B section. Bus signals use high-impedance 
input circuits or high-current open-collector outputs, that allow the device to 
directly attach to the computer system bus. Maximum current required from 
the V cc supply is 140 mA. 

- DC004 Protocol Chip 

The DC004 protocol chip is a 20-pin, 0.762 cm center x 2.74 cm long (0.3 in 
center x 1.08 in long) DIP device that functions as a register selector, providing 
the signals to control data flow into and out of up to four word registers (eight 
bytes). Bus signals can direcdy attach to the device because receivers and driv- 
ers are provided on the chip. An RC delay circuit is provided to slow the 
response of the peripheral interface to data transfer requests. The circuit is 
designed such that if tight tolerance is not required, then only an external IK 
± 20 percent resistor is necessary. External RCs can be added to vary the delay. 
Maximum current required from the V cc supply is 120 mA. 
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■ DC005 Transceiver Chip 

The 4-bit DC005 transceiver is a 20-pin, 0.762 cm center x 2.74 cm long (0.3 in 
center x 1.08 in long) DIP, low-power Schottky device; its primary use is in 
peripheral device interfaces to function as a bidirectional buffer between a data 
bus and a peripheral device logic bus. It also includes a comparison circuit for 
device address selection and a constant generator for interrupt vector address 
generation. The bus I/O port provides high-impedance inputs and high-drive 
(70 mA) open-collector outputs to allow direct connection to a computer data 
bus structure. On the peripheral device side, a bidirectional port is also pro- 
vided, with standard TTL inputs and 20 mA, tristate drivers. Data on this port 
are the logical inversion of the data on the bus side. 

Three address jumper inputs are used to compare against three bus inputs to 
generate the MATCH signal. The MATCH output is an open collector, allowing 
the output of several transceivers to be wire-ANDed to form a composite 
address match signal. The address jumpers can also be put into a third logical 
state that disables jumpers for "don't care" address bits. In addition to the three 
address jumper inputs, a fourth high-impedance input line is used to enable or 
disable the MATCH output. 

Three vector jumper inputs are used to generate a constant that can be passed 
to the computer bus. The three inputs direcdy drive three of the bus lines, over- 
riding the action of the control lines. 

Two control signals are decoded to give three optional states — receive data, 
transmit data, and disable. 

The maximum current required from the V cc supply is 120 mA. 

- DC006 Word Count/Bus Address Chip 

The DC006 word count/bus address (WC/BA) chip is a 20-pin, 0.762 cm center 
x 2.74 cm long (0.3 in center x 1.08 in long) DIP, low-power Schottky device. 
Its primary use is in DMA peripheral device interfaces. This IC is designed to 
connect to the tristate side of the DC005 transceiver. The DC006 has two 8-bit 
binary up-counters, one for the word (or byte) count and another for the bus 
address. Two DC006 ICs can be cascaded to increase register implementation. 
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The chip is controlled by the address latch protocol chip (DC004), the DMA 
chip (DC010), and a minimum of ancillary logic. Both counters can be 
cleared simultaneously. Each counter is separately loaded by LD and the 
corresponding select line from the protocol chip. Each counter is incre- 
mented separately. The WC counter (word/byte counter) is always incre- 
mented by one; the BA counter (bus address) can be incremented by one or 
two for byte or word addressing, respectively. 

Data from the DC006 IC is placed on the tristate bus via internal tristate drivers. 
Each counter is separately read by RD and the corresponding select line. 

- DC010 Direct Memory Access Chip 

The DC010 direct memory access (DMA) chip is a 20-pin, 0.762 cm center x 
2.74 cm long (0.3 in center x 1.08 in long) DIP, low-power Schottky device 
primarily for use in DMA peripheral device interfaces using the Q-bus. 

This device provides the logic to perform the handshaking operations required 
to request and to gain control of the system bus. Once bus mastership has been 
established, the DC010 generates the required signals to perform a DATI, DATO, 
or DATIO transfer as specified by control lines to the chip. The DC010 IC has a 
control line that will allow either multiple transfers or a maximum of four trans- 
fers to take place before giving up bus mastership. 

- Related Documentation 

Document Title 

Chipkit User's Manual 



Order Number 

EK-01387-92 
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The configuration of a Q-bus system is a stepwise process beginning with the 
definition of the application and ending with the selection of the required com- 
ponents and their final placement in the backplane. The purpose of the follow- 
ing discussion is to outline this configuration process, list the physical 
configuration rules, and then illustrate the process with an example. More 
information on configuring Q-bus systems, including summary charts on all 
Q-bus module products and configuration rules, is available in the 
Microcomputer Products Configuration Guide (order number EB-273 18-68). 

■ Configuration Steps 

The steps in configuring a Q-bus system are as follows: 

1. Write the problem statement. 

Obtain as complete a description of the application as possible. In many 
cases, what is initially expected and what is finally configured are two totally 
different sets of hardware and software. 

2. Make a block diagram of the application. 

This is done to identify all the connections to the system. Frequendy, con- 
nections requiring an additional module are overlooked because of the 
minor role they play in the application. Identify all required connections in 
the beginning. 

3. Determine the processing and software requirements. 

Determine the level of CPU performance required, including addressing 
capability, computational requirements, and throughput. What are the sys- 
tem software requirements? Is the application general purpose or is it a dedi- 
cated application? Is the application realtime-intensive? The answers to 
these questions will help in the selection of an operating environment and 
the necessary layered products. 

4. Select the hardware products. 

From the block diagram, group common functions to facilitate the selection 
of hardware modules. It is useful to list the modules in tabular form, noting 
not only the module identification but the module size, power requirements 
( + 5 V and + 12 V, as well as the total power in watts), and bus loading (ac 
and dc loads per module). 
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5. Select the backplane and the power supply. 

Using the sizes listed in the module table, choose an appropriate backplane. 
Be aware of system addressing capabilities; if an 18- bit system is being con- 
figured that may potentially be upgraded to a 22 -bit system in the future, be 
sure the existing system is compatible with 22-bit addressing. The module 
table also lists the power requirements of the system. Choose a power supply 
that is rated higher than apparendy required. For reliable operation, the sum 
of all typical current requirements should be less than 70 percent of the max- 
imum rated current of the power supply. This is not required, however. 

6. Arrange the modules in the backplane. 

The way in which the components should be placed in the backplane is 
determined by a complex set of rules involving bus loading and termination. 
These rules are discussed in detail in the next section. 

7. Determine the cables and cabinet kit needed. 

- Configuration Rules 

Q-bus systems can be divided into two categories — those that use only one 
backplane, and those that have multiple backplanes. Single backplane systems 
are viewed as lumped capacitance; the transmission line consists of only the 
etch run on the backplane and is terminated by the processor and (possibly) a 
terminator. Multiple backplane systems are regarded as transmission line sys- 
tems, where the transmission line consists of the cables connecting the back- 
planes and etch runs are negligible. The transmission line in multiple backplane 
systems must be terminated at both ends. Capacitance affects both types of 
system. 

The characteristics of single and multiple backplane systems differ enough to 
require separate sets of configuration rules. The rules are given in terms of 
power consumption, dc bus loading, and ac bus loading, dc loading is a mea- 
sure of the leakage current a module's bus signal lines draw when high 
(undriven). One dc load is nominally 210 uA. ac loading is a measure of the 
capacitance a module adds to the bus signal lines. One ac load is 9.35 pF. Back- 
planes also add ac loading to the bus. 



B-3 



Configuring Single Backplane Systems 

1. The bus can support up to 20 ac loads before additional termination is 
required. In general, the processor has onboard termination for one end of 
the bus; after 20 ac loads, the other end of the bus must be terminated with 
120 ohms. 

2. A terminated bus can support up to 35 ac loads. 

3. The bus can support up to 20 dc loads. 

4. The bus signal lines on the backplane can be up to 35.6 cm ( 14 in) long. 

The preceding rules apply to single backplane systems only. The bus cannot be 
extended off the backplane in any way. If it is, the system is considered a multi- 
ple backplane system. 

Configuring Multiple Backplane Systems 

1. a) Up to three backplanes can be connected together. 

b) The signal lines on each backplane can be up to 254 cm (10 in) long. 

2. Each backplane can have up to 22 ac loads. Unused ac loads from one back- 
plane cannot be added to another backplane if the second backplane load- 
ing exceeds 22 ac loads. It is desirable to load backplanes equally or with the 
highest ac loads in the first and second backplanes. 

3. Total dc loading of all three backplanes combined cannot exceed 20 loads. 

4. Both ends of the transmission line must be terminated with 120 ohms. This 
means that the first backplane should have a termination of 120 ohms, and 
the last backplane should have a termination of 120 ohms. 

5. a) The cable connecting the first two backplanes should be at least 1.83 

meters (6 ft) long. 

b) The cable connecting the second backplane to the third backplane must 
be at least 122 meters (4 ft) longer or shorter than the cable connecting 
the first and second backplanes. 

c) The combined length of the cables should not exceed 4.88 meters ( 16 ft). 

d) The cables used must have a characteristic impedance of 120 ohms. 

■ Example 

The following example demonstrates the configuration process outlined above. 



B-4 " System Configuration Concepts 



Problem Statement 

The application being developed is a medical lab analyzer. The sample being 
analyzed will be subjected to a series of light frequencies, and the intensity of 
the light will be measured after passing through the sample. The measured 
intensity will be presented as an analog value. The results of the test will be 
either stored in a local database, printed on an evaluation form, and/or loaded 
into a central facility database. 

Block Diagram 

The following block diagram can be drawn from the description given above: 



NETWORK CONNECTION 



OP 
CONSOLE 



REPORT 
PRINTER 



Figure B-l ■ Sample Block Diagram 
Processing and Software Requirements 

This is a dedicated application that must be able to manipulate a database, 
interface to a network, print reports, interface with an operator, interface to the 
light frequency collector, and analyze the collected data. Thus, the operating 
system must be multitasking. It is also undesirable for the operator (a noncom- 
puter professional) to need to bootstrap the system. 

The best software choice for this application is MicroFbwer/Rscal because it is 
a dedicated, multitasking operating system. 

Because information is to be analyzed, floating-point capabilities are probably 
required for this application. Also, with many tasks resident in memory simulta- 
neously, more than 64 Kbytes of memory are required, necessitating some form 
of memory management. 



SAMPLE 



COMPl 



LIGHT SOURCE 



COLLECTOR 
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Hardware Product Selection 

Using the block diagram above, the following modules are selected: 

LSI-11/23 The LSI-11/73 also could have been chosen as the CPU, 

(KDF 1 1 -AA) but the LSI- 1 1/23 has the performance capabilities 
required. 

KEF 1 1 -AA Floating-point capabilities are required for analysis. 

MSV11-LK 256 Kbytes are required for data manipulation, online 

storage of records, and network records. 
MRV 1 1 -D ROM memory option which is required for program 

storage. 

DEQNA-M Required to interface to the network (in this instance, 

Ethernet). If another network was being used, the appro- 
priate device would be selected. 

ADV1 1-C Required as the light frequency interface. The block 

diagram indicates a need for four I/O channels. The 
ADV11-C can support up to eight differential lines or 
sixteen single-ended lines. 

KWV1 1-C The application must take analog samples at a rate that 

varies depending on the light frequency being sampled. 
This rate is in the kHz range and a clock is needed to 
trigger the samplings. 

DLVJ 1 -M Required for lines to the printer and to the console. 

The size, power requirements, and bus loading are entered in the module table 
as follows: 









Bus Loads 


Power 




Option 


+ 5V 


+ 12V 


ac 


dc 


Watts 


Size 


KDF11-AA* 


2.0 


0.2 


2.0 


1.0 


12.4 


Dual 


MSV11-LK 


3.0 


0.0 


2.0 


0.5 


15.0 


Dual 


MRV11-D 


1.6 


0.0 


3.0 


0.5 


8.0 


Dual 


DEQNA-M 


3.5 


0.5 


2.2 


0.5 


23.5 


Dual 


ADV11-C 


2.0 


0.0 


1.3 


1.0 


10.0 


Dual 


KWV11-C 


2.2 


0.1 


1.0 


1.0 


11.2 


Dual 


DLVJ1-M 


1.0 


0.25 


1.0 


1.0 


8.0 


Dual 


Total 


15.3 


1.05 


12.5 


5.5 


88.1 





* The KEF1 1-AA is installed. 
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Backplane and Rower Supply 

All the modules selected are dual-height modules and therefore can fit in the 
H9281 series backplanes. The user might also select an enclosure, such as the 
BA11-M. In this case, however, because the application is embedded intelli- 
gence, the dual-height form factor with a user-supplied power supply is the best 
choice. 

Seven slots are needed. The H9281-QB has eight slots along with the cardcage 
to support the modules. This backplane uses 1.8 ac loads. 

The configuration can support a 22 -bit environment because all the modules 
and the backplane are compatible. 

The total number of ac loads does not exceed 20. Therefore, no special termina- 
tion is needed. Note, however, that the H9281-QB has termination built into it 
and therefore could support up to 35 ac loads. 

The modules are placed in the backplane as follows: 



KDF1 1 -AA/KEF1 1 -AA 
MRV11-D 
MSV11-LK 
DEQNA-M 
KWV11-C 
ADV11-C 



Figure B-2 ■ Modules in Backplane 
Note 

Note that the DMA devices (DEQNA) should be placed closer to 
the processor than the interrupt devices (KMV1 1, AD VI 1, DLVJ1). 
Since the DD7J1 is needed for slow operation (printing) it is placed 
near the end of the bus. In general, the order is: processor, 
memory, DMA/interrupt, interrupt-only, non-DMA/non-interrupt. 
The placement of DMA/interrupt and interrupt-only devices is 
dependent on use and critical processor service. 
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Cables and Cabinet Kit 

The system is a single backplane system so no expansion cables are required. 
The following device cables are required: 

■ BC20N-05 (device cable) to connect the DLVJ1-M and the printer 

■ BC20N-05 (device cable) to connect the DLVJ1-M and the console 

■ BNE3C (transceiver cable) to connect the DEQNA-M and the H4000 
transceiver 



An H4000 transceiver is also needed to hook up the actual Ethernet cable. 

Since the modules are being installed in a stand-alone backplane, the user is 
responsible for ensuring that the entire system is FCC-compliant. Therefore, no 
FCC cabinet kits are needed. However, a CK-DEQNA-KA cabinet kit is used to 
permit the correct electrical hookup to the BNE3C transceiver cable. 
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Appendix C describes those mature Q-bus products that Digital no longer 
actively markets. These products are divided into two types — first, those which 
are still available for maintenance purposes rather than design purposes, and 
second, those which are obsolete and have been replaced by newer products. 
Specification and configuration details are provided on the maintenance prod- 
ucts as a service to the many Digital customers who currendy have and use these 
products. 

■ Maintenance Products 

Among the maintenance products included here are: BDV1 1 Diagnostic/Boot- 
strap Terminator, DLV11-F Asynchronous Line Interface, KD11-HA LSI-11/2 
Microcomputer, and VT103 LSI- 11 Video Terminal. 

- BDV11 Diagnostic, Bootstrap, Terminator 

The BDV1 1 module has 2 Kwords of read-only memory (ROM) that contains 
both diagnostic programs and bootstrap programs. These programs are user- 
selectable by setting dip switches. The diagnostic programs test the processor, 
the memory, and the user's console. The bootstrap programs are used to boot a 
number of LSI- 11 compatible peripherals. The module also contains 120-ohm 
bus terminator circuits. 

Space is available on the module to allow the user to add up to 2 Kwords of 
erasable programmable ROM (EPROM) and up to 16 Kwords of ROM. 



Specifications 



Identification 


M8012 


Size 


Quad 


Power Requirements 


+5Vdc ±5% at 1.6 A 




+ 12Vdc ±3% at 0.07 A 


Bus Loads 




ac 


2 


dc 


0.5 
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Related Documentation 

Document Title Order Number 

BDV1 1 Bus Terminator, Bootstrap, Diagnostic ROM EK-BDV1 1-TM 
Technical Manual 

Field Maintenance Print Set MP-00489-00 

BDV1 1 Bootstrap Documentation Kit ZJ254-RZ 

Configuration 

The BDV1 1 is factory-configured by Digital to let the user expand the diagnos- 
tic and bootstrap programs by adding 2 Kwords of EPROM and 16 Kwords of 
ROM/EPROM memory. Users can modify the configuration for their own soft- 
ware requirements. Thirteen jumpers wires and four switch packs are located 
on the module as shown in Figure C-l. Eight jumpers are used for selecting 
sockets, and five are used to accommodate various types of memory chips. The 
switches are used to select programs. 
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- SOCKET SELECTION 

The socket selection logic is controlled by jumpers W1-W4 and W9-W12, 
which can be configured in seven different ways, designated A through G. 
Group A assigns the PCR pages and socket selections. Groups B through G let 
the user choose where to begin program execution. 

- MEMORY CONFIGURATION 

The user can change the configuration of the BDV1 1 memory structure by using 
socket selection jumpers W1-W4 and W9-W12. The standard configuration is 
given in Table C- 1. This table also indicates the installation order for the PROM/ 
ROM chips. The B through G configurations show as alternate ways the user 
can map the ROM memory. Details about selecting a configuration using the 
socket selection jumpers are given in Table C-2. 



Table C-l ■ BDV11 Memory Configurations 


Socket Byte 


Configuration 


ROM 


PCR 


Selection 


High 


Low 


Design 


Address 


Page 


Signal 


4K Diagnostic/Bootstrap (Digital) 


E53 


E48 


A 


0-2K 


0-17 


SB1L 


(2) 


(1) 


B 


4K-6K 


40-57 


SB1L 






C 


16K-18K 


200-217 


SB1L 






D 


20K-22K 


240-257 


SB1L 


E58 


E44 


A 


2K-4K 


20-37 


SB2L 


(4) 


(3) 


B 


6K-8K 


60-77 


SB2L 






C 


18K-20K 


220-237 


SB2L 






D 


22K-24K 


260-277 


SB2L 



(continued on next page) 
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Table C-l ■ BDV11 Memory Configurations (Cont) 



Socket Byte 


Configuration 


ROM 


PCR 


Selection 


High 


Low 


Design 


Address 


Rage 


Signal 


2K User EPROM 


E57 


E40 


A 


4K-5K 


40-47 


SE1L 


(3) 


(1) 


B 


0-1K 


0-7 


SE1L 






C 


20K-21K 


240-247 


SE1L 






D 


16K-17K 


200-207 


SE1L 


E52 


E36 


A 


5K-6K 


50-57 


SE2L 


(4) 


(2) 


B 


1K-2K 


10-17 


SE2L 






C 


21K-22K 


250-257 


SE2L 






D 


17K-18K 


210-217 


SE2L 


16K User ROM 


E54 


E49 


A 


16K-18K 


200-217 


SP8L 


(2) 


(1) 


E 


16K-17K 


200-207 


SP8L 






F 


0-2K 


0-17 


SP8L 






G 


0-1K 


0-7 


SP8L 


E59 


E45 


A 


18K-20K 


220-237 


SP7L 


(4) 


(3) 


E 


18K-19K 


220-227 


SP7L 






F 


2K-4K 


20-37 


SP7L 






G 


2K-3K 


20-27 


SP7L 


E60 


E41 


A 


20K-22K 


240-257 


SP6L 


(6) 


(5) 


E 


20K-21K 


240-247 


SP6L 






F 


4K-6K 


40-57 


SP6L 






G 


4K-5K 


40-47 


SP6L 


E55 


E37 


A 


22K-24K 


260-277 


SP5L 


(8) 


(7) 


E 


22K-23K 


260-267 


SP5L 






F 


6K-8K 


60-77 


SP5L 






G 


6K-7K 


60-67 


SP5L 


E51 


E38 


A 


24K-26K 


300-317 


SP4L 


(10) 


(9) 


E 


17K-18K 


210-217 


SP4L 






F 


8K-10K 


100-117 


SP4L 






G 


1K-2K 


10-17 


SP4L 


E47 


E42 


A 


26K-28K 


320-337 


SP3L 


(12) 


(ID 


E 


19K-20K 


230-237 


SP3L 






F 


10K-12K 


120-137 


SP3L 






G 


3K-4K 


30-37 


SP3L 



(continued on next page) 
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Table C-l " BDV11 Memory Configuratii 


ons (Cont) 




Socket Rvte 


Configuration 


ROM 


PGR 




Selection 


High Low 






Address 


Page 




Signal 


h.43 r.46 


A 




2oJs.oUJ\. 






SP2L 


(14) (13) 


r. 




2 1K-22K 


250-237 




SP2L 




F 




12K-14K 


140-157 




SP2L 




G 




5K-6K 


50-57 




SP2L 


E39 E50 


A 




30K-32K 


360-377 




SP1L 


(16) (15) 


E 




23K-24K 


270-277 




<sP1 T 

JIT l Li 




F 




14K-16K 


160-177 




SP1L 




G 




7K-8K 


70-77 




SP1L 






Note 








The numbers in 


parentheses 


;in 


the socket columns indicate the 


order for installing each ROM. 










lable C-2 ■ Socket Selection Jumper Configurations 


Configuration 






Jumper Configurations 






Design Wl W2 


W3 W4 W9 


W10 


Wll W12 


A R 


I 


I 


R I 


R 


R 


I 


B X 


X 


X 


X I 


R 


I 


R 


C X 


X 


X 


X R 


I 


R 


I 


D X 


X 


X 


X R 


I 


I 


R 


E I 


R 


I 


R X 


X 


X 


X 


F R 


I 


R 


I X 


X 


X 


X 


G I 


R 


R 


I X 


X 


X 


X 



I = installed; R = removed; X = don't care 
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• CHIP SELECTION 
The system ROM sockets can be occupied by either 2K ROMs or IK ROMs. The 
ROM socket logic uses jumpers W5-W8 and W13 to select the type of ROM that 
can be used on the BDV1 1. Table C-3 shows jumper configurations and the type 
of ROM or PROM used with these configurations. 

Table C-3 ■ BDV11 Chip Selection Jumpers 

Jumper Configuration 



ROM Type 


W5 


W6 


W7 


W8 


W13 


2708 (1) 


R 


I 


R 


I 


R 


2716 (2) 


R 


R 


I 


R 


I 


8316E(3) 


I 


R 


I 


R 


R 


8316E(4) 


R 


R 


I 


R 


I 



I = installed; R = removed 

Notes 

1. CB2 and DB2 must be supplied with external - 5 V power. 

2. Use only + 5 Vdc type components. 

3. Chip select signals must be programmed as follows: 

CS1 CS2 CS3 

LOW LOW LOW 

4. Chip select signals must be programmed as follows: 

CS1 CS2 CS3 

LOW LOW HIGH 

■ DIAGNOSTIC/BOOTSTRAP SWITCHES 
Dip switchpacks E15 and E21 let the user select diagnostic programs and/or a 
bootstrap program. The eight switches of E15 are designated A1-A8, and the 
four switches of E21 are designated B1-B4. The programs selected by these 
switches are listed in Table C-4. 
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Table G4 ■ BDV11 Diagnostic/Bootstrap Switches 


Switch 


Status Program Selected 


Al 


ON Execute CPU test upon powerup or restart 


A2 


ON Execute memory test upon powerup or restart 



A3 ON DECnet boot (A4, A5, A6 and A7 are arguments as 

follows: 



Boot 


A4 


A5 


A6 


A7 


DUV11 


ON 


OFF 


OFF 


OFF 


DLVE1 


OFF 


ON 


OFF 


OFF 


DLV11-F 


OFF 


ON 


OFF 


ON 



A4 ON 


Console test and dialogue (A3 OFF) 




A4 OFF 


Turnkey boot dispatched by switch setting, as listed in 
Table C-5 (A3 OFF) 


All boots other than the DECnet boots above are controlled by the bit patterns 
in switches A5-A8 and Bl (as listed in Table C-5) or, if the console test is 
selected, by mnemonic and unit number. 


Table C-5 - Non-DECnet Boot Selection 


Mnemonic 


A5 


A6 


A7 


A8 


Bl 


Program 
Selected 




OFF 


OFF 


OFF 


OFF 


ON 


Loop on test 


DKn; n<8 


OFF 


OFF 


OFF 


ON 


OFF 


RKVllBoot 


DLn; n<4 


OFF 


OFF 


ON 


OFF 


OFF 


RLV11 Boot 


DXn; n<2 


OFF 


ON 


OFF 


OFF 


OFF 


RXVllBoot 


DYn; n<2 


OFF 


ON 


ON 


OFF 


OFF 


RXV21Boot 




ON 


OFF 


OFF 


OFF 


OFF 


ROM Boot 



Note 

All unused patterns and mnemonics default to ROM boot if 
switch B2, B3, or B4 is on. 
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The ROM boot uses switches B2, B3, and B4 to dispatch as listed in Table 
C-6. 

Table C-6 - BDV11 ROM Boot Switches 



B2 


B3 


B4 


ROM 


ON 


X 


X 


Extended diagnostic 


OFF 


ON 


X 


2708 


OFF 


OFF 


ON 


Program ROM 



X = don't care 

If an unrecognized mnemonic or switch setting (A5 through Bl) is encoun- 
tered, B2, B3, and B4 are checked for the presence of additional ROM. If pre- 
sent, the ROM boot is invoked. If no additional ROM exists, the switch-checking 
routine will halt or the mnemonic routine will reprompt. 



• BEVNT SWITCH 
Contact 5 of dip-socket switch E21 is the BEVNT switch. When the switch is 
OFF (open), the Q-bus BEVNT signal can be controlled by the power supply 
generated LTC signal. When the switch is ON (closed), the LTC function is pro- 
gram-controlled. 

- HALT/ENABLE SWITCH 

When this switch is in the ENABLE position, the processor can operate under 
program control. If the switch is placed in the HALT position, the processor 
enters the halt mode and responds to console ODT commands. While in the 
halt mode, the processor can execute single instructions for system 
maintenance. 

- RESTART SWITCH 

When the RESTART switch is cycled (i.e., moved from one side to the other and 
back), the CPU automatically carries out a powerup sequence. Thus, for main- 
tenance purposes, the system can be rebooted at any time. 
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■ DLV11-F Asynchronous Line Interface 

The DIV 1 1-F asynchronous line interface module interfaces the Q-bus to any of 
several standard types of serial communications lines. It supports either 20 mA 
current loop or EIA-standard lines, but does not include modem control. 



Specifications 



Identification 


M8028 


Size 


Dual 


Bower Requirements 


+5Vdc ±5% at 1.0 A 




+ 12Vdc ±3% at 0.18 A 


Bus Loads 




ac 


2.2 


dc 


1.0 



Related Documentation 
Document Title 

DLV1 1-E and DLV1 1-F Asynchronous Line Interface User's 
Manual 

Field Maintenance Print Set 
DIV 1 1-F Diagnostic Documentation Kit 

Configuration 

The following items are user-selectable on the DLV11-F asynchronous line 
interface: 

■ Register addresses 

■ Interrupt vector address 

■ Data format 

■ Baud rate 

■ Interface mode 



The user configures these items by installing and/or removing jumper wires 
between the wirewrap pins. The locations of the DLV1 1 -F jumpers are shown in 
Figure C-2. A complete listing of the jumpers, their functions, and their factory 
configurations are given in Table C-7. 



Order Number 

EK-DLV11-OP 

MP-00461-00 
ZJ255-RZ 



Through Etch Rev B 



rv. 



II o 



OOtocoS 

lllllllli 

OCVJ'-O 
h-l-(-H 

C29 



III 



|ujt-cm in. 

Ill II 



lllllllli I 



I* 

| PB 

|bg 

llllll |H |B |B 

555 



Etch Rev C or later 



R3 

- -R1 



4A; 
5A- 



_-4P 
-3P 



-B 



A12 



E25 



A9- 



: S1 
: T1 

;T3 
;EF 
;C 
j-E 
: 2 



■A10 
: A8 



2P- 
1P- 



- - B 



C29 
-3A 
2A 
-1A 



V5- 



.M 
-BG 
■MT 

w- > 

A6- A7 
A5 



A4; 

V4 : 

AA1 : 



: V8 
| A3 
|V3 
: BP1 
: AB1 



Figure C-2 ■ DLV1 1-F Jumper Locations 



c-u 



Table C-7 - DLV11-F Jumper Definitions 




Note 


Jumpers are inserted to enable the function they control except for 
those jumpers which indicate negation (such as -B and E). 
Negated jumpers are removed to enable the functions they 
control. 


Jumper 


Function 


A3-A12 


These jumpers correspond to bits 3 through 12 of the 
address word. When inserted, they will cause the bus 
interface to check for a true condition on the correspond- 
ing address bit. Factory-configured for an address of 
177560. 


V3-V8 


These jumpers are used to generate the vector during an 
interrupt transaction. Each inserted jumper will assert the 
corresponding vector bit on the Q-bus. Factory-con- 
figured for a receiver vector address of 60 and a transmit- 
ter vector address of 64. 


R0-R3 


These jumpers are used to select receiver and transmitter 
baud rates during common speed operation. During split 
speed operation, they are used for selection of receiver- 
only baud rate as defined in Table C-9. They are factory- 
configured for a baud rate of 1 10. 


T0-T3 


These jumpers are used to select transmitter baud rate 
during split speed operation. They are used for both 
receiver and transmitter baud rate selection if maintenance 
mode is entered during split speed operation, as defined 
in Table C-9. They are factory-configured for a baud rate 
of 9600. 


BG 


Jumper is inserted to enable break generation. Factory- 
inserted. 


P 


Jumper is inserted for operation with parity. Factory- 
removed. 


E 


Jumper is removed for even parity; inserted for odd parity. 
Factory-removed. 


(continued on next page) 
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Table C-7 - DLV11-F Jumper Definitions (Cont) 


Jumper 


Function 


1,2 


These jumpers select the desired number of data bits, as 




denned in Table C-10. Factory-configured for 8 data bits/ 




character. 


PB 


Jumper is inserted to enable the programmable baud rate 




capability. Factory-removed. 


C,C1 


These jumpers are inserted for common speed operation. 




(Note that S and Si must be removed when C and Cl are 




inserted.) Both jumpers are factory- inserted. 




inserted tor split speed operation. (IMote that and dl 




must be removed when S and Si are inserted.) Both 




jumpers are factory-removed. 


H 


This jumper is inserted to assert BHALT when a framing 




error is received, except when the maintenance bit is set. 




This places the processor in the halt mode. The jumper is 




factory-inserted. 



B, -B Jumper Bis inserted to negate BDCOK when a break sig- 

nal or framing error is received, except when the mainte- 
nance bit is set. This causes the processor to reboot. 
(Jumper — B must be removed when B is inserted.) 
Jumper B is factory-removed; jumper — B is factory- 
inserted. 

1 A, 2A, 3 A These three jumpers are inserted to make the 20 mA cur- 

rent loop receiver active. (Jumpers IP and 2P must be 
removed when 1A, 2A, and 3 A are inserted.) Jumpers are 
factory-inserted. 

IP, 2P These jumpers are inserted to make the 20 mA current 

loop receiver passive. (Jumpers 1 A, 2A and 3A must be 
removed when IP and 2P are inserted.) Jumpers are fac- 
tory-removed. 



(continued on next page) 
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Table C-7 - DLV11-F Jumper Definitions (Cont) 


Jumper 


Function 


4A, 5 A 


These jumpers are inserted to make the 20 mA current 




loop transmitter active. (Jumpers 3P and 4P must be 




removed when 4A and 5 A are inserted.) Jumpers are fac- 




tory-inserted. 


3P,4P 


These jumpers are inserted to make the 20 mA current 




loop transmitter passive. (Jumpers 4A and 5 A must be 




removed when 3P and 4P are inserted.) Jumpers are fac- 




tory-removed. 


EF 


Jumper is removed to enable the error flags to be read in 




the high byte of the receiver buffer. Factory-inserted. 



M, M 1 These are test jumpers used during the manufacture of the 

module. They are not defined for field use. 



REGISTER ADDRESSES 

Register addresses for the DLV11-F can range from 160000 to 177770. Because 
each module has four registers, each requires four contiguous addresses. Table 
C-8 lists the registers along with their standard factory-configured addesses. 

The low-order three bits of each address indicate the individual register within 
the register set. Bits <3:12> are jumper-selected as illustrated in Figure C-3, 
using jumpers A3 through A 12. 

Addresses 177560 through 177566 are reserved for the module used with the 
console peripheral device. Additional modules should be assigned addresses 
from 176500 through 176670, allowing up to 30 additional DLV1 1-F modules to 
be addressed. 

Table C-8 ■ DLV11-F Standard Address Assignments 



Description 



Mnemonic 



Console Second 
Module Module 



Registers: 
Receiver Control and Status 
Receiver Data Buffer 
Transmit Control and Status 
Transmit Data Buffer 

Interrupts: 
Receiver 
Transmitter 



RCSR(R/W) 
RBUF (R-O) 
XCSR(R/W) 
XBUF (W-O) 



177560 176500 

177562 176502 

177564 176504 

177566 176506 



60 
64 



300 
304 
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DLV11-F 



BDAL 


15 


08 07 




00 


BITS 


1 


1 1 I 
i. . . -J 


I 1 1 
i i 


1 R 1 
i i 


1 1 R 
i i 


1 l_ . 



BBS7L 
= KL) 



*- o 
< < < < 



ADDRESS JUMPERS: 
INSTALLED = 1 
REMOVED = 0 



0 = RECEIVER— I 

1 = TRANSMITTER 



RANGE = 160000 e -177776 B 



0 = CSR 

1 = DATA BUFFER 

0 = LOW BYTE 

1 = HIGH BYTE ' 



Figure C-3 ■ DLV11-F Address Selection 

- INTERRUPT VECTORS 
The interrupt vectors are selected by using jumpers V3 to V8. The standard 
configuration is shown in Figure C-4 and Table C-8. The vectors can range from 
001 through 774. Note that vectors 60 and 64 are reserved for the console 
device. Additional DLV1 1-F modules should be assigned vectors following any 
DRV11 parallel interface modules installed in the system that start at address 
300. 



BDAL 15 
BITS I 



08 



SELECTED BY USER. • 
ASSERTED BY INTERRUPT = 
LOGIC CIRCUIT. ^ 



VECTOR JUMPERS: 
INSTALLED = 1 
REMOVED = 0 



0 = RECEIVER 

1 = TRANSMITTER 



CONTROLLED BY INTERRUPT 
LOGIC CIRCUIT. 

RANGE = 0-774 8 



Figure C-4 ■ DLV1 1-F Interrupt Vector Selection 



c-u 

■ BAUD RATE SELECTION 



The DIV11-F allows the user to configure jumpers T0-T3 and R0-R3 for the 
transmit baud rate and the receiver baud rate, as shown in Table C-9. 





Table C-9 - 


DLV11-F Baud Rate Selection 


R3 
T3 


R2 
T2 


Rl 
Tl 


RO 
TO 


Baud Rate 




I 


I 


I 


50 




I 


I 


R 


75 




I 


R 


I 


110 




I 


R 


R 


134.5 




R 


I 


I 


150 




R 


I 


R 


300 




R 


R 


I 


600 




R 


R 


R 


1200 


R 


I 


I 


I 


1800 


R 


I 


I 


R 


2000 


R 


I 


R 


I 


2400 


R 


I 


R 


R 


3600 


R 


R 


I 


I 


4800 


R 


R 


I 


R 


7200 


R 


R 


R 


I 


9600 


R 


R 


R 


R 


19200 


1 = 


jumper installed; R = 


jumper removed 
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■ DAIA BIT SELECTION 
The number of data bits being transmitted or received by the DDI 1 1-F is user- 
selectable by installing or removing jumpers 1 and 2. The specific number of 
data bits, as controlled by the configuration of jumpers 1 and 2, is shown in 
Table C- 10 



Table C-10 - DLV11-F Data Bit Selection 


Jumper 2 


Jumper 1 


Number of Data Bits 


I 


I 


5 


I 


R 


6 


R 


I 


7 


R 


R 


8 



Cables 

Before installing the DLV1 1-F on the backplane, first establish the desired prior- 
ity level to determine in which backplane slot to install the module. Then ensure 
that the module configuration jumpers are configured correctly for your appli- 
cation. Connection to the peripheral device is via an optional data interface 
cable. Cables are listed below. 

Application Cable Type* 

EIA Interface BC01V-X or BC05C-X modem cable 

20 mA Current Loop BC05M-X cable assembly 

* X = Length in feet. Standard length is 25 feet. 

■ INTERFACING EIA-COMPATIBLE DEVICES 
The DLV1 1-F supports only the data leads of EIA-compatible devices. It uses a 
BC05C modem cable to interface devices such as the Teletype Model 37 Tele- 
typewriter and the Bell Data Set Model 103 (in auto mode). 

- INTERFACING 20 MA CURRENT LOOP DEVICES WITH THE 
DLV11-F 

When interfacing with 20 mA current loop devices, the BC05M cable assembly 
provides the correct connections to the 40-pin connector on the DLV1 1-F. The 
peripheral device end of the cable is terminated with a Mate-N-Lok connector 
that is pin-compatible with all Digital 20 mA serial interface terminals. 

Note 

When the DLV1 1-F is used with teletypewriter devices, a 0.005 F 
capacitor must be installed. 
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- KD11-HALSI-11/2 Microcomputer 

The LSI-11/2 (KD11-HA) is a 16-bit microcomputer on a dual-height module 
with no onboard memory. 



Specifications 



Identification 


M7270 


Size 


Dual 


Power Requirements 


+ 5 V ±5% at 1.0 A 




+ 12 V ±5% at 022 A 


Bus Loads 




ac 


1.7 


dc 


1.0 


Interrupt Latency 


35.05 microseconds ±20% (worst 




case if KEV1 1 option is not present) 




44.1 microseconds ±20% (worst case 




if KEV11 option is present) 


DMA Latency 


6.45 microseconds ±20% (worst 




case) 



Related Documentation 

Document Title Order Number 

LSI- 1 1/2 Processor Configuration Sheet EK-KD1HA-CG 

LSI-1 1/2 Central Processor (KD1 1-HA) ED- 18323-53 

Configuration 

Every LSI-11/2 processor module is factory-configured to perform specific 
functions. For many applications, the module can be used as received. 
Wirewrap posts are provided on each module for configuring jumper-select- 
able functions. Processor functions can be altered by installing or removing 
these jumpers. Figure C-5 shows the location of the jumpers on the module. 
Table C-ll lists the jumpers, their functions, and their factory configuration. 

Processor module etch revisions can be determined by examining the printed 
circuitboard part number on side 2 (solder side) of the processor module. 
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□ c 




E34 

(KEV11 OPTION SOCKET) 



MICROM 1 



CONTROL 



DATA PATH 




EVNT INTERRUPT 
• INSTALLED = DISABLE 
REMOVED = ENABLE 



MASTER CLOCK 
ENABLE 

(ALWAYS INSTALLED) 



POWERUP MODE 
SELECT 



NOTE 

TO DISABLE WAKEUP CIRCUIT, 
REMOVE CAPACITOR C1 WHEN 
USED WITH SEQUENCER POWER 
SUPPLIES. (BA11-M AND BA11-N) 



Figure C-5 ■ LS1-11/2 jumper Locations 
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Table C- 11 - LSI- 11/2 Jumpers 


Jumper 




Function 


Wl 




This jumper is the master clock enable. It must always be 
installed. 


W3 




This jumper controls linetime clock (LTC) and external 
event (BEVNT) interrupts. When the jumper is removed, 
LTC or BEVNT interrupts are enabled; when the jumper is 
installed, they are disabled. The module is factory-con- 
figured with W3 removed. 


W5 W6 




These two jumpers select the powerup mode of the 
processor. The jumper configurations for the four modes 
are listed in Table C-12. The module is factory-configured 
for mode 0. 






Note 


The M7270 module does not have jumpers W2 and W4. 




Table C-12 - LSI- 11/2 Powerup Jumpers 


Mode 


W6 


W5 Description 


0 


R 


R PC @24 and PS @26 or halt mode 


1 


R 


I ODT microcode 


2 


I 


R PC @ 173000 for user bootstrap 


3 


I 


I Special processor microcode (not 
implemented) 



- VT103LSI11 Video Terminal 

The VT103 is a video terminal that features an internal 18-bit Q-bus backplane, 
permitting the user to configure an LSI- 11 microcomputer system direcdy 
within the terminal. The VT103 consists of three basic pieces: 

■ Video terminal, consisting of a video monitor, terminal controller, detachable 
keyboard, and monitor cabinet 

■ LSI- 11 support hardware, consisting of a 4 x 4 Q-bus backplane assembly 
and an H7835 power supply. The backplane can accommodate eight dual- 
height or four quad-height modules. 

■ Optional TU58 DECtape II 
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Specifications 




Physical Characteristics 


Monitor 




Height 


36.83 cm (14.5 in) 


Width 


45.72 cm (18 in) 


Depth 


yo^O cm in) 


Weight 


15 kg (33 lb) 


Keyboard 




Height 


8.89 cm (3.5 in) 


Width 


45.72 cm (18 in) 


Depth 


20.32 cm (8 in) 


Weight 


2.0 kg (4.5 lb) 


Nonstandard Environmental Specifications (Without TU58) 


Operating 




Temperature 


5 o Cto40 o C(41 o tol04°F) 


Altitude 


2.4 km (8,000 ft) 


Nonoperating 




Altitude 


9. 1km (30,000 ft) 


Power 


Line Voltage 


90-128 V rms single phase, two- wire 




180-256 V rms single phase, two-wire 




(switch-selectable) 


Line frequency 


47-63 Hz 


Current 


4.0 A rms maximum at 1 15 V rms 




2.0 A rms maximum at 230 V rms 


Input power 


250 VA apparent, 300 W maximum 


Power Supply Output 


+ 5 Vdcat 16.0 A 




+ 12 Vdcat5.0A 




-12 Vdcat 0.50 A 




-23 Vdcat 0.01 A 




Convection cooled 




Ibwer OK signals (BPOK and BDCOK) 




and linetime clock signal to backplane 
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Related Documentation 

Document Title Order Number 

VT103 LSI-U Video Terminal Users Guide EK-VT103-UG 

VT100 Series Technical Manual EK-VT100-TM 

VT100 Series Pocket Service Guide EK-VT100-J1 

VT103 Illustrated Parts Breakdown EK-VT103-IP 

VT100 Illustrated Ruts Breakdown EK-VT100-IP 

VT100 Print Set (base terminal) MP-00663 

VT103 Print Set (supplement) MP-0073 1 



Configuration 

The VT103 backplane assembly has five jumpers, as shown in Figure C-6. Only 
one of these (W4) is user-configurable. With W4 installed, the linetime clock 
(LTC) is enabled. Be sure your system needs this LTC clock before installing W4. 

The remaining four jumpers should not be changed from their factory configur- 
ation. Wl, W2, and W5 are installed at the factory; W3 is removed at the 
factory. 




C-22 ■ Mature Q-bus Products 



Cables and Connectors 

The standard terminal port (STP), included with the VT103, has three EIA 
connectors. 

Two 10-pin connectors are for installing cables (supplied) to serial line inter- 
faces such as a DLVJ1 four-channel serial line interface or an MXV11-A mul- 
tifunction memory and serial in/out module. 

The one 40-pin Berg connector is for installing a cable (not supplied) to serial 
line units that also have a Berg connector, such as a DLVE1 asynchronous line 
interface or a DUV1 1 synchronous line interface. 

■ Obsolete or Replaced Products 

Most of the following Q-bus products have been replaced or superseded by 
more current products, as described below. If you need more information on 
them, refer to the appropriate user documentation listed. 

■ AAVll-ADigital-to- Analog Converter 

The AAV11-A is a four-channel, digital-to-analog converter module that 
includes control and interfacing circuits. Each channel has its own holding reg- 
ister that can be addressed separately and provides 12 bits of resolution. 

The AAV1 1-A has been replaced by the AAV1 1-C. 
Related Documentation 

Document Title Order Number 



ADV1 1-A, KWV1 1-A, AAV1 1-A, DRV1 1 User's Manual EK-ADV1 1-OP 



- ADV11-A Analog-to-Digital Converter 

The ADV11-A is a 12 -bit successive approximation analog-to-digital converter 
that samples analog data at specified rates and stores the digital equivalent value 
for processing. A multiplexer section can accommodate up to 16 single-ended 
or 8 quasi-differential inputs. 

The ADV1 1-A has been replaced by the ADV1 1-C. 



AAV1 1-A Field Maintenance Print Set 
AAV 11 Diagnostic Documentation Kit 



MP-00186-00 
ZJ248-RZ 
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Related Documentation 

Document Title Order Number 

ADV1 1-A, KWV11-AA, AAV1 1-A, DRV1 1 User's Manual EK-ADV1 1-OP 

ADV1 1-A Field Maintenance Print Set MP-00193-00 

ADV1 1 Diagnostic Documentation Kit ZJ250-RZ 



> DRV11-B Direct Memory Access Interface 

The DRV11-B is a general purpose direct memory access (DMA) interface used 
to transfer data directly between the LSI-1 1 system memory and an I/O device. 
The interface is programmed by the processor to move variable length blocks of 
8- or 16-bit data to or from specified locations in memory by means of the Q- 
bus. 

The DRV1 1-B has been replaced by the DRV1 1-WA. 



Related Documentation 

Document Tide Order Number 

DRVU-B General Purpose DMA Interface User's Manual EK-DRV1B-OP-001 

DRV1 1-B Field Maintenance Print Set MP-00 160-00 

DRV1 1 Diagnostic Documentation Kit ZJ244-RZ 



- KDll-F LSI- 11 Microcomputer 

The KDll-F LSI- 11 is a 16-bit microcomputer with the speed and instruction 
set of a minicomputer. It controls the time allocation of the Q-bus for peripher- 
als and performs arithmetic and logic operations, along with instruction 
decoding. 

The KD 11-F was the first of the LSI- 1 1 family of microcomputers and has been 
superseded by several, more advanced microcomputer models. 



Related Documentation 

Document Title Order Number 

LSI-U PDP-11/03 User Manual EK-LSI11-TM 

LSI-1 1 System Service Manual EK-LSIFS-SV 

LSI-1 1 The Complete Family Brochure ED- 18647- 18 

LSI-11 PDP-11/03 Maintenance Card EK-LSI11-MC 

LSI-1 1 PDP-1 1/03 Reference Card EH-07043-53 
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■ KPV11 Powerfail/Linetime Clock/Terminator Option 

The KPV11 is a Q-bus power-fail/linetime clock (LTC) terminator option. 
Three versions of the KPV1 1 were available: 

■ KPV11-A, with powerfail and LTC functions only 

■ KPV11-B, with 120-ohm bus terminations in addition to powerfail and LTC 
functions 

■ KPV11-C, with 220-ohm bus terminations in addition to powerfail and LTC 
functions 



The KPV11 has been phased out because the functions it performed are now 
available on a variety of other modules. 

Related Documentation 

Document Title Order Number 

KPV1 1 Field Maintenance Print Set MP-00356-00 



■ KWV11-A Programmable Realtime Clock 

The KWV11-A is a programmable clock/counter that provides a variety of 
methods for deterrriining time intervals and counting events. It can be used to 
generate interrupts to the processor at predetermined intervals, or to synchro- 
nize the processor ratios between input and output events. It can also be used to 
start the ADV1 1-A analog-to-digital converter either by clock counter overflow 
or by the firing of a Schmitt trigger. 

The KWV1 1-A has been replaced by the KWV1 1-C. 



Related Documentation 

Document Title Order Number 

ADV1 1-A, KWV1 1-A, AAV1 1-A, DRV1 1 User's Manual EK-ADV1 1-OP 

KWV1 1 -A Field Maintenance Print Set MP-00200-00 

KWV1 1 Diagnostic Documentation Kit ZJ247-RZ 
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' KXT11-AA Falcon SBC-11/21 Microcomputer 

The KXT1 1-AA Falcon SBC- 1 1/2 1 is a single-board microcomputer containing 
the Digital-designed 16-bit Micro/T-11 Microprocessor Unit (MPU), 4 Kbytes 
of RAM, up to 32 Kbytes of ROM, two asynchronous serial line units with 
programmable baud rates, and 24 lines of programmable parallel I/O — all 
packaged on one dual-height board. 

The KXT1 1-AA has been superseded by the KXT11-AB Falcon SBC-11/21 Plus. 



Related Documentation 

Document Title Order Number 

KXT1 1-AA Configuration Guide EK-KXT1 1-CG 
M8063 Falcon SBC-1 1/21 Single-Board Computer User's EK-KXT1 1-UG 
Guide (Revision C) 

SBC-1 1/21 Single-Board Computer User's Guide EK-SBC 1 1-UG 
(Revision D) 



■ LAV11 Printer Option 

The LAV1 1 printer option is a high-speed line printer system for use with a 
Q-bus system. The option consists of an LAV 11 interface module, an interface 
cable, and a line printer. 

The LAV1 1 has been replaced by the LPV1 1 printer option. 



Related Documentation 

Document Title Order Number 

LAV 11 User'sManual EK-LAV11-OP-001 

LA180 DECprinter I Maintenance Manual EK-LA180-MM 

LAV1 1 Field Maintenance Print Set MP-00306-00 



- MRV11-AA Read-Only Memory Module 

The MRV11-AA is a basic read-only memory module on which the user can 
install programmable read-only memory (PROM) or masked read-only memory 
(ROM) chips 

The MRV1 1-AA has been superseded by the MRV1 1-BA. 



Related Documentation 
Document Title 

MRV1 1-AA Field Maintenance Print Set 



Order Number 

MP-00066-00 
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■ MRV11-BA UV PROM-RAM Memory Module 

The MRV11-BA is a memory option that contains eight sockets in which 
MRV11-BC ultraviolet (UV), erasable, programmable read-only memory 
(EPROM) integrated circuits can be installed. The MR VI 1-BA also contains 256 
by 16-bit static random access memory (RAM) that can be used as a 
"scratchpad* or "stack" by the system software. 

The MRV1 1-BA memory module has been superseded by the MRV1 1-C. 
Related Documentation 

Document Title Order Number 

LSI-1 1 UV PROM-RAM User's Manual EK-MRV1 1-TM 

MRV1 1-BA Field Maintenance Print Set MP-00354-00 



- REV11 DMA Refresh/Bootstrap/Terminator 

The REV11-A module consists of DMA refresh circuits, a bootstrap ROM, and 
120-ohm termination circuits The REV11-C module is similar to the REV11-A 
but does not have the termination circuits. 

The REV11 has been phased out because the functions it performed are now 
available on a variety of other modules. 

Related Documentation 

Document Title Order Number 

REV1 1 Field Maintenance Print Set MP-00073-00 



RKV11-D Disk Drive Controller 

The RKV1 1-D disk controller interfaces RK05 disk drives to the Q-bus.Because 
the RK05 disk drive has been superseded by the RL01/02 disk drive, the RKV1 1- 
D has been superseded by the RLV1 1 disk controller. 



Related Documentation 

Document Title Order Number 

RKV1 1-D Disk Drive Controller User's Manual EK-RKV1 l-OP-001 

RKV1 1-D Disk Drive Controller Technical Manual EK-RKVl l-TM-001 

RK05/RK05]/RK05F Disk Drive Maintenance Manual EK-RK5JF-MM-00 1 
RK05/RK05] Disk Drive Preventive Maintenance Manual EK-RK05J-PM-001 
RK05F DEC Disk Drive Preventive Maintenance Procedure ED-RK05F-PM-00 1 
RKV1 1-D Field Maintenance Print Set MP-00223-00 
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RLV11 Disk Controller 

The RLV11 disk controller interfaces RL01 and RL02 disk drives to the Q-bus. 
The RLV1 1 has been replaced by the RLV12. 

Related Documentation 

Document Title Order Number 

RLV1 1 Disk Controller Technical Description EK-RLV1 1-TD 

RL01/RL02 Disk Drive Technical Manual EK-RL012-TM 

RL01/RL02 Pocket Service Guide EK-RL012-PG 

RL01/RL02 Disk Subsystem User's Guide EK-RL012-UG 

RLV1 1 Field Maintenance Print Set MP-00635-00 

RLV1 1/RL01/RL02 Diagnostic Documentation Kit ZJ285-RZ 

RXV11 Floppy Disk Interface 

The RXV1 1 interfaces RX01 floppy disk drives to the Q-bus. 
The RXV1 1 has been replaced by the RXV21. 

Related Documentation 

Document Title Order Number 

RXV11 User's Manual EK-RXV11-OP-001 

RX01/RX8/RX1 1 Floppy Disk System Maintenance Man- EK-RX01-MM 



RX01/RX02 Reference Card 
RXV1 1 Field Maintenance Print Set 
RX8/RX01 Diagnostic Documentation Kit 



EK-RX01-RC 
MP-00024-00 
ZF220-RZ 



- VK170-CA Serial Video Module 

The VK170-CA module is an extended-length, dual-height, single- width board 
that forms an integral part of a terminal. The module accepts serial ASCII 
encoded data to be stored in a refresh memory to generate a display for a video 
monitor. The VK170-CA also accepts parallel data from a keyboard (on strobe 
demand) to generate serial ASCII output. 

Related Documentation 

Document Tide Order Number 

Ml 142 Serial Video Module User's Manual EK-M7142-UG 

VK170-CA Field Maintenance Print Set MP-00775-00 
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■ VSV11 Graphics Display 

The VSV11 is a high-performance color video graphics system for the Q-bus. 
The base system consists of three quad-height modules that communicate 
across the CD interconnect. The base system can be expanded to provide 
higher resolution and/or multiple graphics planes. The system uses DMA Q-bus 
transfers and a dedicated display microprocessor to read and execute graphics 
instructions. 



Related Documentation 

Document Title Order Number 

VSV1 1 Raster Graphics System Option Description YM-C 193C-00 

VSV1 1 Field Maintenance Print Set B-TC-VSV1 1-0- 1 
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